
BLACK & VEATCH
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SUNIMRY OF
RELAY $ETTIN6$ FOR

~n~mounr.~e- Power Project

PROJ.

REFERENCE
~UNBER

30/5
a~pe~e pickn~

IB 18.2,7-5~;

32.

OaT( 0~/12187.

Device S0/31-~I, lSGB-¥AN-IB (Lay Speed)
Phase Overcurreu~ Relay, LooZ Time Inverse

~Dev~ce 30/51-2,

ITE SlIM 223T85&I
CT Ratio: 500/5
2.~-S ~e=e pickup

Reference: IB 7.2.1.7-1 Issue A

Revised    5-5-92nx.    :_~� ..

5.0 auz~

130

IP12 001820



SUMIMRY OF
RELaY SETTINGS FOR

!Intermountain Pover Project

IGS Uni~ 1
9255

REFERENCE
NUMBER

6,goO-Vol~ Unit Sui~cb~e~r ZA2.

O~ECR I PTI ON

Device 50-1, ISGB-FAN-2A (Lo~ Speed)
l~se O~e~e~t Relay, Instantaneous
ITE 50D 238TE~45
CTht~o: 500/5
0.8-8 ~pere piclmp
1-30 second delay
Reference: ZB 18.2.7-5E

Device 59151-1, 1SGB-¥~T-2~ (Low Speed)
Phase Overcurrent Relay, Lon~ T~me Inverse

SHEET NO. 13

~AOE BY DJS
D~-UCKOo 8Y

PATE 06/12/87
P~gJ. NO.

ITE 51IM 223T8541
CT Ra~io: 500/5
2.5-5 ampere pickup (time)
2-20 times tsp pickup (instantaneous)

Device 50-2, ISG6-¥AN-2A (HiEh Speed)
Phaae OvercurZen~ Relay, Instantaneous
I~ SOD 238~545
~ ~tio: 500/5
0.8-8 ~e~e p£�~
1-30 seco~ delay
~fe~ce: lB

Dev$ce.:50/51~!2, ISGB-¥AH-2A (Hish Speed)
Phase Over~Tent Relay, Lons Time Inverse
ITE 511~ 223T8541
CTaatio: 500!5

2-20
Rs£er~ce~ ~ 7-2.1-7=1 Issue A

Revised 5-5-92
By     ~

~l.k¥ SETTING

INI)UCTION

Device 50G, ISGB-FAN-2A Grotmd
Ov~rcur~eu~ Relay, Instan~neo~

5-50 a~ere pickup
~erence: $B 15.1.7-2 Iss~ ~

TAP TIME
OIAL

20 sec

5.0 amp     7

~
30 sec

5.0 amp

2 cycles

~.I x ra
328 amp
primary

4.8 x t~

primary

/
5.0

IP12 001821



BLACK & VEATCH
CONSULTING ENGINEERS
KANSAS CITY, MISSOURI

9255PROJ. NO.

SUHHARY OF
RELAY SETTINGS FOR

Intermountain Power Project

IGS Unit I

6,900-Volt Unit Switchgear IB2

SHEET NO. 32

MADE BY. DJS
DEU

CKD. BY___

DATE 06/12/87

BREAKER
REFERENCE

NUMBER

7

DESCRIPTION

Device 87H, ISGB-MFAN-IB Phase Current
Differential Relay, Instantaneous
ITE 50H 238T0545
CT Ratio: 50/5
0.8-8 ampere pickup
Reference: IB 18.2.7-5E

Device 50-1, ISGB-FAN-2B (Low Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545
CT Ratio: 500/5
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18.2.7-5E

Device 50/51-I, iSGB-FAN-2B (Low Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 511M 223T8541
CT Ratio: 500/5
2.5-5 ampere pickup (time)
2-20 times tap pickup (instantaneous)
Reference: IB 7.2.1.7-I Issue A

Device 50-2, 1SGB-FAN-2B (High Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545
CT Ratio: 500/5’
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18.2.7-5E

Device 50/51-2, ISGB-FAN-2B (High Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 511M 223T854l
CT Ratio: 500/5.
2.5-5 ampere pickup (time)
2-20 times tap pickup (instantaneous)
Reference: IB 7~2.1.7-I Issue A

RELAY SETTING

INDUCTION -

TAP TIME
DIAL

20 sec

4.0 amp 7

30 sec

5.0 amp 8

INST.

2 x rati

3 x rati

6 x tap

4 x rati~

8 x tap

zg

zg
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BLACK & VEATCH
CONSULTING ENGINEERS
KANSAS CITY, MISSOURI

9255PROJ. NO.~

SUHI4ARY OF
RELAY SETTINGS FOR

Intermountain Power Project

IGS Unit I

6,900-Volt Unit Switchgear IA2

SHEET NO. 13

MADE BY DJS
DEUCKD.

DATE 06/12/87

BREAKER
REFERENCE

NUMBER

7

7

7

,DESCRIPTION

Device 50-I, ISGB-FAN-2A (Low Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545
CT Ratio: 500/5
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18.2.7-5E

Device 50/51-1, :ISGB-FAN-2A (Low Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 511M 223T8541
CT Ratio: 500/5
2.5-5 ampere pickup (time)
2-20 times tap pickup (instantaneous)
Reference: IB 7.2.1.7-1 Issue A

Device 50-2, 1SGB-FAN-2A (High Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545
CT Ratio: 500/5
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18.2.7-5E

Device 50/51-2,,ISGB-FAN-2A (High Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 511M 223T8541
CT Ratio: 500/5
2.5-5 ampere pickup (time)
2-20 times tap pickup (instantaneous)
Reference: IB 7.2.1.7-1 Issue A

Device 50G, ISGB-FAN-2A Ground
Overcurrent Relay, Instantaneous
ITE GR5 202D6141UL
5-50 ampere pickup
Reference: IB i8.1.7-2 Issue H

RELAY SETTI

INDUCTION

TAP TIME
DIAL

20 sec

4.0 amp 7

30 sec

5.0 amp 8

2 cycles

NG

INST.

3 x rati

6 x tap

4 x rati

8 x tap

5.0 amp

zg

IP12 001823



TABLE 3-2.

SYSTEM’ DESCRIPTION

COMBUSTION AIR (SGB)

F,--E 9255.93.5802
NO.

IPP 112684-1

PRIMARY AIR FAN’ PREDICTED PERFORMANCE

Item

Inlet Air Temperature, F

Inlet Air Density, ib/ft3

Capacity, each fan

Pounds per hour

Actual cfm

Fan Static Pressure, in. wg

Fan Static Efficiency, per cent

Design Fan Speed, rpm

Input Horsepower

Test Block

105

0.0588

1,120,300

317,500

62.5

81.9

1,194

3,810

MCR

105

0.0588

882,000

250,000

44.5

84.9

897

2,061

3-12
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SYSTEM DESCRIPTION FlUE 9255.93.5802
NO.

COMBUSTION AIR (SGB) IPP 112684-1

I00

90

80

7O

6000 ~ 60

5000 50

~ooo ~o

3000 30

2000 20

I000 I0

STATIC PRE,"¢URE 119u, RPM

HIGH SPEED DESIGN PT."~

WESTINGHOUSE, STURTEVANT DIVISION
SIZE 23120-D AIRFOIL PRIMARY AIR FAN
70% DWDI, ARRANGEMENT NO. 3, CLASS 1200
EVASE - 91.65 FT2

WR2 = 152,185 LB-FT2
TiP SPEED = 39,758 FT/MIN @ 1,19~ RPM
ELEVATION = ~,700 FT
HIGH SPEED: 1,19~ RPM, 105 F, 0.098~ LB/FT3

LO~ SPEED: 897 RPM, 105 F, 0.0586 LB/FT3

STATIC PRESSURE

LOt/ SPEED DESIGN

897 RPH

! t
I00 200

I I I
300 u, O0 500
FLOW PER FAN, I000 ACFM

I I
600 700

PRIMARY AIR FAN STATIC
PRESSURE AND HORSEPOWER

PERFORMANCE CURVES
FIGURE 3-6

3-13
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SYSTEM DESCRIPTION

COMBUSTION AIR (SGB)

F,UE 9255.93.5802
NO.

IPP 112684-1

20,000

18,000

16,000

I q.,o00

, 12,000

-~ 10,000

8,000

6,000

q.,O00

2,000

FOR BABCOCK & WILCOX
INTERMOUNTAIN POWER PROJECT
STEAM GENERATOR UNITS 1,2
IPA CONTRACT ~2010N
PROJECT: FILE 9255.62.3~01
B&W REFERENCE: TB-61~16!15
B&W P.O. 336601DD/336622DD
WSD A/KY-6081/6082     :

PERFORMANCE CURVE NO. 6-20-83
SIZE 23120-D AIRFOIL PRIMARY AIR FAN
70% DWDI, ARRANGEMENT NOi 3, CLASS 1200

’
LOW SPEED         897 RPM
TIP SPEED 39,758 FT/MIN @ 119; RPM
WR2 152,185 LB-FT2

0
0 I00 200 300 qO0 500 600 700    800

SPEED - RPM
900 I000 I100 1200

PRIMARY AIR FAN
SPEED-TORQUE CURVES

FIG ,U~E 3-7

3-14
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CURRENT IN ANPERI:S X tO ~ 6900V

too

SEE DRAVXNGS IAPE-EIOO6,
IAPE-E|OOS.2APE-EIO06 ANO
?.APE-EIO08

S~/[TCHG[AR ~A[N EREAKER
OVERCURREHT RELAY, OEV~C~ 51,,
IT~ SlY, 223"T234.0, SET ON
S.O AMPERE TAP, TT~E DEAL 4’10.
CUP..qENT TRAHSFOP.,~R RATZO 3000/5.

.ol                               i

AMPERES X I0 ~ 6900V

I

go
IrO
|0
|0

¯
7

S
¯

.|

.8

.1

.6

.S

.1

|7
~6

POWER ~OJECT
6900 VOLT UNIT SId[TCHGEAA
PRIh~RY AIR FAN FqOTOR
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4-

CURRENT IN AHPERE$ X I0 ~ 6900v

1000 o,5.6.?.|.91.,

MO

O0
~0

50

~Oi

20,

-~(~)

o~

SEE DRAVZNGS |APE-EIOGG.
IAPE-EiOOSoZAPE-ElO06
ANO 2APE-ElO08

.M,

.M

®
®

.Ol

S~/TTCHGEAR HAZN BREAKER
0VERCURRENT RELAY, DEVZCE
ZT~ SlY, 223T2340, SET ON
S.O AHPERE TAP, T’EI4E O~AL
I~IRRENTTRANSFORMER RA’FZO 3000/5.

~OTOR THERHAL LZHZT CURVE.

e~OTOR FEEDER BREAKER RELAY,
OEVECE 50/51. [TE 51ZH,
223T854|, SET ON 4.0 AMPERE ,
TAP, T~HE O~AL 4’7, ZNST. 6X TAP.
~I,IRRENT TRANSFORMER RATIO 500/5.

I’tOTOR FEEDER BREAKER RELAY,
DEVZCE 50, TTE 500, 23B’T~S45~
SET ON 3X RATZNG, T’[ME OZAL
20 SECQHDS, ~TH 40 SECOND
EXTERNAL TZHE OELAY.
CURRENT TRANSFORMER RAT’~O 500/5.

ACCELE/~,"i’[ON T[HE-CURRENT
CURVE, I00~ VOLTAGE.

ACCELERATION TZME-CURRENT
CURVE, 85~ VOLTAGE.

CURRENT IN A~PERES x lO 2 6cJO0v
~ ~ I ,. i t i if BLACK&VEATCHI

0 [9-07-~4 [NET~AL ]SSUE     DS! !L~~           92S5

7O
60

F~)LU~R I~OJC~T
VOLT UNIT ~[TC~G~R

PRIORY AIR FAN ~R
L~ ~P~

~O

30

,9
.&
.t
-6
.S

.Z

.t

.01

.06

01

4-17
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BLACK & VEATCH
8400 War~ Pc~kwoy, P.O. ~ox NO. 8405, Kunsas Cir. MissOuri 04~4, (913)339-2000

Intermountain Power Service iCorporation
Intermountain Generatin,~ Station

B&V Project 15119.B0~
B&V File 07.3401

May 7, 1991

Intermountain Power Service :Corporation
Route i, Box 864
Delta, Utah 84624

Attention:

Gentlemen:

Mr. Jerry Hintze

Subject: Primary Air Fans

Per your request during the February 19, 1991 Generation Block Work
Group meeting, we have reviewed the history and the sizing crIL~ria for
the Intermountaln Unit i and’ ~ Primary Air Fans (PA Fans). The
followln~ comments are offered for your consideration.

The Steam Generator spe,ciFication prepared by the Los Angeles
Department of Water and. Power (LADWP) included the following
sizing criteria for the: PA F~ns.

"Wit~ one Primary .air fan out of service the remaining
f~n;Vsha11 be capa,ble of provldln~ sufficient primary
air to permit bo11~er operation up to not less than 60
percent of Maxlmum Capabilit~ with each of the speclfled
coals. Test block, performance of each fan with inlet
boxes and silencer’s shall be greater than its expected
operating performance by not less than 25 percent for
weI1ht flow, not l~ess than 50 percent for statlc
discharge pressure, and not less than ~SF for
temperature at the. plant’s elevation for e~Ch of the
specified coals."               ¯

The motor sizin9 requirements from the Steam Generator
specification weFe as follows.

"The motor horsepower rating shall equal or exceed th~
maximum brake horsepower required by the driven
equlpment when the: driven equipment is operating at the

IP12 001829



Intermountain Power Service Corporation
Mr. Jerry Hintze

Page

B&v Project 15119.BOZ
May 7, 199

design load condition. Service factor shall not be
utilized to meet th;is requirement.

The motor horsepower rating shall meet the maximum
requirement of the ’driven equipment without exceeding
insulation temperature rating at the Service conditions.
Service factor ma~ be used to meet this requirement."

The initial fans offered by Babcock & Wilcox were single speed
Westlnghouse Model 23113-A fans with inlet vane control. These
fans had I13" diameter wheels and had an IIgO rpm test block
rating of 318,000 crm at 61.1 in. water static pressure and 3374
brake horsepower. At MCR condltlons, the PA Fan horsepower was
expected to be approximately 2,350 bhp per fan.

In 1981, it was decided to purchase two-speed fans to reduce fan
power requirements. In August, ~981, B&W submitted its proposal
for two speed PA Fans. The proposed two speed PA fans were rated
for the following condition at the lower speed.

Flow per fan 251~000 acfm

Fan static pressure

Inlet density

44.3 in. w.~.

0.059 Ib/ft~

The above condition was.agreed upon by B&V and LADWP and was
developed by adding IO percent to the flow and 5 percent o the
static pressure require for operation at MCR. The intent was to
ensure that the fans meet {ll expected normal operatin~ condltlons
while operating at the low speed.

The fans, as shipped, were Westinghouse Model 231200 fans with
two-speed motors and Inlet vane control. These fans had 121.Z
~nch diameter wheels and had an 1194 rpm test block ra~Ing of
3~0,000 cfm at 64.44 in. water static.pressure rise and 3~989
brake horsepower. At the low speed, Bg/ rpm, the test block
rating is 252,600 cfm a;t 41.5B in. water statlc pressure rise and
2,~17 brake horsepower. At MCR conditions the PA Fan horsepower
was expected to be approximately 1,739 bhp per fan.

The motors furnished with the PA Fans are two speed, Pole-
Amplitude Modulat10n (PAM), 6~600 volt motors manufactured b~
Westlnghouse and are rated at 4,000 horsepower at 1~ 194 rpm and
~,I00 horsepower at 891 rpm.

IP12 001830



Intermountain Power Service. Corporation
Mr. Jerry Hintze

Page 3

B&V Project 15119.802
May 7, 1991

The expected performance of the PA Fans is shown on the attached
curve. As indicated on the attachment, there are two horsepower
curves for each fan speed, one for inlet vane control and one for
in]et vanes wide open. The inlet vane control horsepower curve
assumes that the fans are operating along the design static
pressure flow curve for boiler operation. If flow requirements
are increased above the normal requirement b~ excessive air heater
leak~ge, for example, the horsepower requirements will exceed the
inlet vane control horsepower curve shown.

As Indicated on the attached curve, the low speed test block
horsepower exceeds the’motor r~tlng of 2,100 horsepower. At hlgh
speed, the PA Fan static pressure curve greatly exceeds the test
block requirements. The test b.lp~__r~t.ing is ach1~e~ by
th__rg~ing the ~nlet vanes.~_ With the inlet vanes 100 percent
open, the fan power requirements at test block flow would be
horsepower, well above th~ moLor rating.

If we can be of any further.assistance to you in studyin~ the
p~rformance of the primary alr fans, please contact Steve Rus
(913-~39-2042), Jay Kauphusman (gz~-~39-ZB69), or me.

Very truly yours,

BLACK & VEATCH

JRK:rah

R.E. Gentner
M. Perez
S.G. Chapman
B.E. B]owey

P, F. Bannister
R, W. Du~ton
J. R. M~uphusman
S. E. Rus

P. F. Bannister

IP12 001831
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BLACK & VEATCH
8400 Ward Parkway, PO Box No. 8405, Kansas City, Missouri 64114, (913)339-2000

Intermountain Power Project
Intermountain Generating Station

B&V Project 15119
B&V File 806
June 2, 1992

Intermountain Power Service Corporation
1550 West Brush Wellman Road
Delta, UT 84624

Subject: Primary Air Fan Analysis

Attention: Mr. G. K. Hintze

Gentlemen:

This documents and summarizes discussions to date regarding our review
of the Westinghouse Primary Air Fan Motor report dated February 26, 199~
which was transmitted by IPS¢ facsimile dated March 3, 1992.

The revised foundation loading included in Westinghouse’s report for
motor operation at 5000/3200 HP conditions does not exceed the existing
foundation and anchor bolt design. The existing foundation is adequate
for the indicated motor rerating.

We have reviewed the switchgear and electrical conductors based on
switchgear data we have in-house and IPSC’s confirmation that electrical
conductors are 500 KCMIL 15 KV Type A. These components are capable of
operation at the motor rerating of 5000/3200 HP. The ESCO transfer
switch has a maximum listed capability of 400 amps, which is less than
that required for rerated motor operation. However, IPSC has obtained
confirmation from the manufacturer that the noted transfer switch is
capable of operation continuously at 440 amps (attached facsimile). On
this basis, the electrical components supplying the power to the Primary
Air Fan motors are capable of continuous operation at the motor rerating
of 5000/3200 HP.

We have attached copies of revised relay setting sheets 13 and 32 dated
May 5, 1992 documenting the revised relay settings to reflect the motor
rerating. The revised relay setting data sheets include marked up data
to reflect continuous operation of the transfer switch at 440 amps.

If you have any questions regarding this information, please contact
Steve Rus at (913) 339-2042.

IP12 001833



Intermountain Power Service Corporation
Mr. G. K. Hintze

Page 2

B&V Project 15119
June 2, 1992

SER:skb
Enclosure

Mr. J. Nelson w/encloSure
Mr. J. Chistensen w/enclosure
Mr. B. E. Blowey w/enclosure

Very truly yours,

BLACK & VEATCH

Paul F. Bannister

IP12 001834
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TO:

C(~MPANY:

FAX#

FROM:

COMPANY:

FAX#

SUBJECT:

DATE:

NO OF PAGES:

POWELL-ESCO COMPANY
P.O~ DOX 1039
GREENVILLE, TX 75403
PHONE# 903-455-6234
DALLAS: ~14-442-7641

903,455-3807

I

-I
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SUMMARY OF
RELAY SETTINGS FOR

Intermountain Power Projec~

IGS Uni~ 1

6,900-VoI~ Unit Switchgear IA2.

DESCRIPTION

BLACK & VEATCH
CONSULTING ENGINEERS
KANSAS CITY, MISSOURI

Device 50-1, 1SGB-FAN-2A (Low Speed)
Phase Overcurren~ Relay, Insuanuaneous
ITE 50D 238T3545
C~ Ratio: 50015
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18.2.7-5E

BREAKER
REFERENCE

NUMSER

Device 50151-1, ISGB-FAN-2A (Low Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T854!
CT Ratio: 500/5’
2.5-5 ampere pickup (time)
2-20 times tap pickup (instantaneous)
Reference: IB 7.2.1.7-I Issue A

Device 50-2, 1SGB-FAN-ZA (High Speed)
~Ease Overcur=ent Relay, Instanrmneous
ITE ~OD 238T3545
CTRatio: 500/5
0.8-8 ampere picknp

1"30 second delay
I Reference: IB 18.2.7-5E

Device 50!51-2, 1SGB-FAN-ZA (High Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T8541
CT Ratio: 500/5
2.5-5 ampere pickup (time)
2-20 ~imes tap pickup (instantaneous)
Reference: IB 7.2.1.7-I Issue A

Device 50G, ISGB-FAN-2A Ground
Overcurrent Relay, Instantaneous
ITE GR5 201D6141UL
5-50 ampere pickup
Reference: IB 18.1.7-2 Issue H

SNEET NO. 13

MAOE BY DJS
DEUC~D. BY

OATE 06!12187
Revised 5-5-92
By       ~

RELAY SETTING

I NOUCTI ON

TAP

5~0 amp

5.0 amp

TIME
DIAL

20 sec

30 sec

cycles

INST.

,4. i. X ra~
328 amp
primary

4.8 x

~ amp
orimary

8 x tap

5.0 amp

IP12 001836
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SUNIMRY OF
RELAY SETTINBS FOR

Tntermom~x.x~n Pover Eroj ecr.

Unit

6,900*Volt Unit Switchgear IB2,"

BREAKER
REFERENCE

NUMBER
OESCRIPTION

BLACK & VEATCH
COE~IJLTINB ENBINEERS
KANSAS CITT, MISSOURI

9255
PROd.

Device 87M, 1SGB-MFAN-1B Phase
Dif£e~enr.ia~ Relay, Instantaneous
ITE 50H 238TOS&5
CT Retio: 5015
0.8-8 ampere pickup
Reference: IB 18.2.7-5£

SNEET NO. 32

DEUClO. BY
OAT( 0~/12/87

Device 50-1, 1SGB-FAN-2B (Low Speed)
InstantaneousPhase Overcurrent’Relay,

ITE 50D 238T3545
CT Ratio: 500/5
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18.2.7-5E

6

Device 50/51-I, 1SGB-FAN-IB (Low Speed)
Phase OvercurrentRelay, Long T~me Inverse
ITE 51I~ 223T8541
CTRa~io: 500/5
2.5-5 ampere pickUp (time) [5.0 amp

Revised 5-5-92
By WKC

REUY SE’rl’I N 6

I NOlIC’I"IOII:

TAP TIME-
OIAL

20 sec
4.1 x ral
328 amp
primary

2-20 times tap pickup (instantaneous)
-,.Reference: IB 7.2.1.7-! Issue A

Device 50-2, 1SGB-FAN-ZB (High Speed)
Phase Overcurrent. Relay, Insuanuaneous
ITE 50D 238T3545
CT Ratio: 50015
0.8-8 ampere pickup
1-30 second delay
Reference: IB 18,2.7-5E

Device 50151-2, 1SGB-FAN-2B (High Speed)
~base Overcurren~ Relay, Long Time Inverse
ITE 51IM 223T8541
CT Ratio: 500/5
2.5-5 ampere pickup (time)
2-20 times tap pickup (insrantaneous)
Reference: ~B 7.2.1.7-I Issue A

4.8 x ta~

~" ~x rail’,
30 seci ~ amp

primary

8
8 x cap

IP12 001837



WESTINGHOUSE ELECTRIC CORPgRATION

Heavy Indust~:y Motor Division
Round Rock,    Texas      78664

Shop Old. r:

Cust ~ml r ¯

HP: ~(l~_4/_:~lOe Voltage.

Phases: ~     Hertz:

Temp, ~i~ ~.: ~0    OC

Frame: ~0" I~O0~ ?0

q~<,

Locked KVA Code:

% Efficiency

Load S.F.

’I’

’~nperes : B~2~ ~ Service Factor

% Power Factor             --

Rated Torque: ~?$~gl~£1~ib.-ft.

F.L. Speed:

Insulation Class:

Performance

/,0

Starting Torque: q@//Og

% @     --     % Speed

Circuit Constants

Per Unit on / I~’A Base

P2!~ Motors Only

Switching Time Delay

LCw-to-High Speed :

Tran,~ i~-(t ReaCtance, X’d : _ 3, B~/I ’~’~

Sub-Tra ~s.ent: Reactance, .X"d : 6;l&~/,1~

Ope~ Ci:c.:it Time Constant, T’do:~.~~Sec

Short. C’ " ~                     ’,i~]!~L~..u_t Time. Constant, T’ :      ___See

/

~_. R~’vision

Engi~ee~:

Appr~,va~,

Date:

Date :

Sec

FORM # ,~]’~D- 297
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INDUCTION    ;OTOR STARTING CHAR" 7TERISTICS
(CALCULATED)    AT     lOOX LINE VOLTAGE

O CUSTOMER INTERMOUNTRIN POWER ENGINEER S P BRNSRL
S,O. 01667R8    G.O. CL30900 C,O. 336618BH
HP 210~e~AaVOLTS 6600    PH 3 HZ 60 POLES
PF 0.78          FL RMPS 183 LOCK RMPS[X) 737

FL TOROUE[LB-FT)    12295 LOCK TOROUEIX) 106
LORO NKJ[LB-FT2) 152185 MOTOR NKZ(LB-FT2) 9393 FRAME     8018
LORO CURVE 7-7-81-2 APPLICATION PRIM£R¥ AIR FAN

8 RPM IFL) 897
RPM ISYN) 900

1,1.1
o.

i00

9O

8O

70

60

50

~0

30

20

i0

0

T

AI~C.~IHE (SEC)=

L

_ j__ j_._i__

80

20

I

2LIO
I

480
I

L

I

Z TOROU~

Z CURRENT

33,7

~ 40 60 80 100 X POWER FACTOR

WESTINGHOUSE ELECTRIC CORPORATION - HIMD      ROUND ROCK,    TEXAS

SIGNATURE: DRTE:12/29/82 CURVE NO.    DHCO!RPOl~

IP12 001839



INDUCT ION    :OTOR STARTING CHAR    ;TERIST ICS
(CALCULATED)    RT     85 Z    LINE VOLTAGE

CUSTOMER INTERMOUNTRIN POWER
S.O. 01667@& G.O. CL30900
HP 210~e~S~"VOLTS" 6600    PH

PF 0.78          FL RMPS 183
FL TOROUEILB-FT)    12295
LORD NK2(LB-FT2) 152185
LORD CURVE 7-7-81-2

LOCK
MOTOR

ENGINEER S
C.O. 3366180H
HZ 60 POLES 8 RPM

LOCK RMPS[X) 608 RPM
TORQUEiX) 73

NK2[LB-FT~] 9393 FRRNE 8018
APPLICATION PRINRR¥ AIR FAN

P BRNSRL

(FL) 897
(STN) 900

z

n-
-r
L~
Z
>-

100

9O

80

70

60

50

30

2O

10

0

L L

T f r T T

, TO QUE

160 2110

320 [180

[10~ 60

8O

160
I

2O

’ ’ ’ R~C ~IME, , ,    .    (SEC)= 5S.8

I I

320 [100

6110 800

80 100

TORQUE

CURRENT

POWER FRCTOR

4ESTINGHOUSE ELECTRIC CORPORRTION - HIMD ROUND ROCK,    TEXRS

OIRTE:I2/29/82



INDUCTION    IOTOR

(CALCULATED)
STARTING CHAR STERISTICS

AT      IOOX    LINE VOLTAGE

CUSTOMER INTERMOUNTAIN POWER
S.O. 01667R~

O0~eaa    G.O. CL30900HP ~ VOLTS 6600
PF 0.89 FL ANPS 303

FL TOROUE[LB-FT)    17582 LOCK
LOAD WK2[LB-FT2) 152185 MOTOR
LOAD CURVE 7-7-81-2

ENGINEER S
C.O.    3366180H
HZ 60 POLES 6 RPM

LOCK RMPSI%) 6q~ RPM
TOROUEIX) 89

WK2ILB-FT2) 9393          FRAME     8018
APPLICATION PRIMARY AIR FAN

P BRNSRL

1195
1200

1::3

i00

90

80

70

60

5O

3O

2O

i0

I I

T

J

0 120 180 2~0 300 % TOROUE

280 ~20 560 700 X CURRENT
I I I I

qO 60 80 100 % POWER FACTOR

WESTINGHOUSE ELECTRIC CORPORATION - HIMD     ROUND ROCK,    TEXAS

SIGNATURE: DATE:12/29/82 CURVE NO.    DHCOI82010

IP12 001841



INDUCTION .... ;OTOR! STRRTING CHRR
(CfqLCULRTED) RT      90 X    LINE

.TERISTICS
VOLTRGE

OCUSTOMER INTERMOUNTAIN POWER’
S 0. 01~ G.O. CL30900      C.O. 336618BH
H; ~00~ VOLTS 6600 PH 3 HZ 60 POLES
PF 0.89 FL RNPS 303 LOCK AMPSIX) 569

FL TORQUE[LB-FT)    17582 LOCK TORQUE[X) 69
LORO WK2(LB-FT2) 152185 MOTOR WK2[LB-FT2) 9393
LORO CURVE 7-7-81-2 RPPLICATION PRIMRRT

ENGINEER     S P BRNSAL

6 RPM IFL) 1195
RPM    ISTN)     1200

FRAME 8018
AIR FRN

I00

90

80

7O

60

50

~0

3O

20

10 TOROUE

-r

56.~

0 60 120 180 2~0 300 X TORQUE

0 1~0 280 ~20 560 700 X CURRENT

0 20 ~0 60 80 100 X POWER FACTOR

WESTINGHOUSE ELECTRIC CORPORRTION - HIHD ROUND ROCK,    TEXRS

BATE: 12129/82 CURVE NO. DHC0!

IP12 001842



INDUCTION    IOTOR
(CALCULATED)

STARTING
AT 85 7.

CHAR .TERISTICS
LINE VOLTAGE

CU
S.
HP
PF

FL TOO
LOAD W
LOAD C

STONER INTERMOUNTAIN PONER
8. 01667AR O.O, CL30900 C.O.
~O0~68~VOLTS" 6600    PH 3 HZ 60
0.89          FL RNPS 303 LOCK RHf

QUEILB-FT)    17582 LOCK TORQUEIX}
K2(LB-FTa) 152185 NOTOR NKaILB-F],’
URVE 7-?-81-2 APPI

ENGINEER     S P BANSRL
336618DH

POLES 6 RPM IFL) 1195
(%) 532 RPM [SYN) 1200

9393 FRANE    8018
ICATIbN PRINART RIB FAN

I00

9O

80

7O

60

5O

3O

2O

i0

0 60
I’ I

0 lqO
I ~
0 20

T

TORQUE AMPS’, ’

120 180 2L~O 300    X

280 q20 560 700
I I I I

Uo 60 80 10o Z

69.0

TORQUE

CURRENT

PONER FACTOR

NESTINGHOUSE ELECTRIC CORPORATION - HIMD      ROUND ROCK,    TEXAS

SIGNATURE; DATE=lE/29!82 CURVE NO, DHCO182010

11=’12 00184:3



T I ME - CURRENT AND
CUSTOMER: INTERMOUNTAIN PONEB

800

60O

500

~oo

80

6O

~0

@o

~0

I0

~00

THERMAL

ZOO

T r

THERMAL L I M I T

MOTOR INITIALLY
AT AMBIENT

TEMPERATURE

I

|

.I_IMI T CURVES
ENGINEER: S P 8ANSAL

S.0.01667RA 2100 HP
G.O.CL30900 900 RPMISYN)
C.0.3366180H 897 RPMIFL)

6600 VOLTS
3 PH 60 HZ

8018 FRAME

VOLTS ACC. TIMEISEC)
R) 100% A) 33.69
B) 85X B) 55.8~

,’ RCCEL~RRTIN~

ACCELERATION TIME

FL TORQUE =1229S LB-FT
LOCK TORQUE=130~3 LB-FT
FL AMPS =183 AMPS .... i ~ ....
LOCK AMPS =13~8 AMPS : \
MOTOR NK2 =9393 LB-FT2 ! \
LOAO NK2 :~$218S LB-F _: \

LOAD TORQUE CURVE NO. B,
\

7-7-81-2 "
PRIMRRT AIR FAN

I            I I    , I I            I    Z CURRENT
125 250 375 500 625 750

WESTINGHOUSE
SIGNATURE:

ELECTRIC CORPORATION - HIND     ROUND ROCK,    TEXAS
. . L_ BATE= 1.2129182 £1IRVF N£J. FIMCO!OPF!lA

IP12 001844



"’-TIME - CURRE"IT THERMIqL I_IMI T CURVES
CUSTOMER= INTERMOUNTR’IN POWER ENGINEER= S P BRNSRL

800

600

500

~oo

r

T-

S.0.01667AR
G.O.CLS0900
C.0.336618DH

2100 HP
900 RPM{SYN)
897 RPM(FL)
6600 VOLTS
3 PH 6O HZ

8018 FRRME

VOLTS RCC. TIME(SEC}
R) lOOX R) 33.69
B) 85X B) 55.8~

PRIMRRT RIR FRN
i i i i i i     7. CURRENT

0 125 250 375 500 625 750

~ THERMAL L I M

TEMPERATURE ’ ’    ’    ’    ’    ’ ’    ’

~o RCCELERRTION TIME ............ [ i_~__: ...... L .....i J _:
VERSUS CURRENT ,, ,, ,,

FL TORQUE =12295 LB-FTI i / i "~’,    ’, ’,
LOCK TORQUE=13OLt3 LB-FT :

2o FL AMPS =1

LOCK RMPS
MOTOR 14K =9393 LB-FT / ’ ;    ’,
LOAD WK2 =152185 LB-Fll2i I _’, ~ ’, ’,

77812                                                             R

18

WESTINGHOUSE ELECTRIC CORPORRTION - HIMD     ROUND ROCK,    TEXAS
£IGNATIIRF: Ooo ., ~ nPlTFo ~2/PCI/~qP £’IIR\!F ua n~rn~mgn~o

IP12 001845



TIME -
CUSTOMER:

CURRENT AND
INTERMOUNTH[N POWER

THERMAL

900

90

~0

10

L I M I T CURVES

RUNNING OVERLORD

ENGINEER= S P BRNSRL

S.0.01667RR
G.O.CL30900
C.0.336618DH

~000 HP
1200 RPM(SYN)
1195 RPMIFL)
66O0 VOLTS
3 PH 60 HZ

8018 FRAME

VOLTS RCC. TIME(SEC)
A) I00% A) ~0.23
B) 90X B) 56,36
C) 85X C) 68.99

THERMAL L I M I T
~

’,"
MOTOR INIT’IALLT ......

AT OPERRTING ...... : ...... ~ ..... 1 ..... ~ ,’
TEMPERRTURE , : ,

-~ ................ J ...... L~ .... | ....... ~ L

RCCELE~RRT ! NG:

ACCELERATION TIME
VEBSUS CURRENT

FL TORQUE =17582 LB-FT
LOC~ TORQUE=15582 LB-FT
FL AMPS     =303 AMPS

OCK AMPS =1952 AMPS
MOTOR WK2 =9393 LB-FT2

LOAD NK2 =152185 LB-F
LORD TORQUE CURVE NO.

7-7-81-2
PRIMRRT AIR FAN

I I

0 110 220
I

330     qqO 550

B

Z CURRENT660

WESTINGHOUSE ELECTRIC
SIGNATURE:

CORPORATION
BATE: 12/29/82

- HIMD ROUND ROCK,    TEXAS
CURVE NO. 0HC0182010

IP12 001846



TIME -
CUSTOMER:

~0o

I0O

Z
E)     8O

~0

90

2O

lO
I

CURRENT AND
INTERMOUNTAIN PONER

THERMAL -LIMIT CURVES
ENGINEER: S P BRNSRL

I~
S.0.01667AA
G.O,CL30900
C,0.3366180H

VOLTS
R) 100%
B) 90%

~000 HP
1200 RPM(SYN)
1195 RPM(FL)
6600 VOLTS
3 PH 60 HZ

8018 FRAME

RCC. TIME(SEC)
R ) qO. 23
B ) 56.36

THERMAL L I M I T
MOTOR    INITIALLY

RT AMBIENT
TEMPERATURE

............ L

~ C ) 85X

T ..... q ........... F

T ..... n ...... i ..... r

C ) 68,99

ACCELERATION TIME
VERSUS CURRENT

FL TORQUE =17582 LB-FT
LOCK TORQUE=IS582 LB-FT
FL AMPS     =303 AMPS
LOCK AMPS =1952 AMPS
MOTOR HK2 =9393 LB-FT2

LOAD NK2 =152185 LB-FT
LOAD TORQUE CURVE NO.

7-7-81-2
PfiIMRRT Rift FAN

I

0 II0 220
I

330      qqo 55O

B

IA
660

X CURRENT

NESTINGHOUSE ELECTRIC
SIGNATURE=

CORPORATION
DATE= 12/29/82

- HIMD ROUND ROCK,    TEXAS

CURVE NO. 0HC0182010

IP12 001847



HdRIZONTAL    INDUCT{ON MOTOR CI]MMERCIAL    TESI SflEET SHEET

OCUSTIIMFR -- INTERMCUNTAIN POWER
FRAMF - 800-1800S70            TYPE -!LLD--CS-PAM
.<;TAT(IR Nil. --    AC2Q05

; STATOR RES.    AT 25.0
O. ].12b
O. [ 123
O. lL24

SIAIilR CONN - WYE
ROTOR RFS. AT 0.0 C

0o0
0.0
0.0

PHASE ROTATION T~,T6,T5
PFR I]RAWING NO. -- 1897F8,~
MAGNETIC (;ENTER -- 3.960

DATE - MAY 14    1985

S.O. -- 1668AA-01
S.F. - 1.00 H.Po- 4000

’ROTOR NO° - A02685 VOLTS - &600
PULES:- 6 PHASE - 3 HERTZ - 60 AMPS - 303
SEC.V,., - 0 SEC°A. - 0 RPM - 1195

AIR C-AP MEASUREMENIS

°095

* .095 .090 := * .095
FRONT :~                 # REAR ~(

.394 * ¯ .094 ¯
~ .C95       .095 *        * .095

SPECIF,IED AIR GAP .I02
(INDEX FROM BOTTOM C.I .~COW

FLOAT    IN - 3.720 FLOAT OUT - ~,.220
HZ V 1--2    V 2-3    V 3-1    A I-,2 A 2-3    A 3~--I    K-WATT    SECVO[T

:, I PT INPUT 60 662z,.    6648.    6636. 83. 84. 84. 49.0
VIBRATI{]N DATA DISPLACEMENT :-MILS PEAK-TO-PEAK, VELOCITY- INCHES/SEC

~:R(~NI BRACKET REAR BRACKET FRIZNT SHAFT REAR SHAFT
H 0o150 MILS H 0o130 MILS H 0.0 MILS     H 0.2TO MILS
V 0,.140 MILS V O. IO0 MILS ~ 0.0 MILS     V 0.230 MILS
A 0°320 MILS A 0.220 MILS

TFMPFRATURE DATA - DEG C
FR BRG {TEST! -
FR BRG (CUSI} - 6[.8
FK BRG.(J II IN - 0.0
FR BRG, OIL I]UT-- 0.0
WAIER TEMP IN - 0.0

FIf)W DATA - GFM
FR BRG 0 [L -
I){L PRESS, PSIG-

ITIME- 1800      ROGM AIR- 26.6
RR BRG {TEST} - 0.0
RR BRG {OUST} - 57.6
RR BRG,OII_ IN- 0.0
RR BRG,OIL OUT- 0.0
WATER TEMP OUT- 0.0

:’ CUSTfIMER - INTERMOUNTAIN POWER

REAR BRG OIL - 3.0
WATER - 0.0

S.O. - 1668AA-OI

IP12 001848



i~ :                 HORIZONTAl

@CUSTOMER- INTERMCUNTAIN POWER

INDUCTION MOTOR CG~MERCIAI    TESI SHEEI

DAIE- MAY 14 1985

S.O. -- 1668AA-01

SHEET 2

NOISE DATA TAI<EN WITH A B & K TYPE 2210
WITYPE 1616 1J3 OCTAVE FILTER SET AT A
DISTANCE OF 3.00 F~EET BETWEEN THE
INSTRUMENT &    IHE MACHINE UNDER TEST

PILLAR IZATIUN    INDEX
SIAIOR DETECTOR RES

N~I SE DATA
POSITION DBA POSITION OBA

I = 80.6 6 79.8
2 . 81.1 l 82.0
.3~ 83.9 8 78.5
4 81,4 AMBIENT 77.3
5 78.0 INSULATION

0.0
AFTER

DIELECTRIC
RES SET 1 10.09
RES SET 2
RES SET 3 i0.I
RES SET 4 I0.09
RES SET 5 10.11
RES SET 6 10oli
RES SET 7 I0.09

TEST FOR
I MINUTE

VOLTS
14 20 O.

O.
1500.
1200.

TEMPERATURE
AT IhITIAI

READ I#~G, DEG C
24.

BEARING TEMP. SENSORS - CHROMELCOkSTANTAI~
BRG, FRONT 24°3
BRG, REAR 24.2

PRCBE NO.
2

0.0
2

0.0

PROBE NO.
2

R. V~LTS&FZ 0.0              0.0
2

R.VOLTSEHZ 0.0 3.0

.._NOTE: THE VALUE CE ZERO INDICATES:
1. IF THE MACFINE IS EQUIPPED WITH THAI PARTICULAR DEVICE ~R

CIRCUIT~ NO DATA WAS IAKEN.

SPACE
HEATER

RESI STANCE
I 42.30
2 O.O
3

BEARING
INSUt ATION
(MEGOHMS)

0.0

2. THE MACHINE    IS NOT EQUIPPED WITH TH#T PARTICULAR DEVICE OR CIRCUIT.

IP12 001849



NO[:SE TEST SHEET SHEET
~.UST{]MER -- INTERMOUNTAIN SHCP ORDER NO -- 1668/~A-01
HP~_-     _6000...POLES - 6. HERTZ - 60. VI3IIS - 6600. DATE - MAY 14 1985

AME - 800-1800S70                         ENCLOSURE -      CP                         MIC LOC - 3 FT
IESIGN ENGR - BAhSAL                                                             TEST ENGR -- RICHMCND

CENT ER
B ANL)

I00
125

160
200

250

800
IK

1.6K
2K

2.5K
3.2K

6.3K

LIN

METER
MAKE TYPE
B~K 2210

MEASURED

I    2    3

76.3      75.6      75.8

81.0 79.8 80,.4

78.3 77,,3 79.0

76.2 74.8 75.2

73.6 74.6 80.7

67.6 68.2 75.7

58.0 60.4 68.7

80.6 81.I 83.’9
86.2 85.6 87.8
87.2 86.5 8’9.7

I/I
S ER IAL    HAKE
659926       B&K

SOUND PRESSURE
POSIT IONS

4    5    6    7

?6oB 16.0 75.1 76.0

8

76.5

~79o4 78°4 77.6 79.3 77.4

77.] 75.6 76.2 78.2 76.3

75.4 71.2 72.2 75.3 73.3

76.0 72.3 15.7 77.0 71.6

70.1 66°5 70.0 71.6 64.4

59.8 57.2 58.6 65.6 56.0

81.4 78.0 79.8 82.0 78.5
86.2 85.0 86.2 88.9 83.6
87.2 86.2 84.6 89.8 85.2

OCTAVE FI! I.
TYPE SER I AL MAKE
1616 7%9139 B&K

MICROPHONE
TYPE SERIAL
4165 775339

IP12 001850



~JOISE IEST SHEET
[JSTOMER -- INTERMCUNTAIN                                         SHIP ORDER

]"~HP- 4000. POLES- 6. HERIZ- 60. VOLTS- 6609.
iFRAME - 800-1800S10 ENCLOSURE -
~SIGN ENGR - BA~SAL TEST

SHEET
NO - Xb68AA-OX

DATE - MAY 14 1985
MIC LOC - 3 FT

ENGR- RICHMOND

MAKE

BAND
FREO 1
tO0

125 73.4

200
76.3

:115
400

72.7
630
BOO

iK    -
1.3K
I .6K

2K         68.0
2.5K
~.2K

5K
6.3K

8K 52.5
LOK

A 77.4
C 83.2

LIN 83.0

METER
IYPE SERIAL
,2210 659324

AMBIENT SOUND PRESSURE (~B;
POSITIONS

2       3       4       5       6       7       8

72.7      72.9      72.8      72.2      74.9      71.2      72°7

76.1. 75.3 74..4 73.4

72.2 71.7 70.6 70.1

73.7 74.9 74.7

70.8 72oL 72.3

70.2 69.4 7l.l 70.6 70.9 71.2 72.7

66.7     66.1     64°7      64°I     64.9 65.6     66.7

bJ..1 60.0 59.4 57.8

50.3 48.8 47.8

74.5 73.9
81.7 83.4
81.7 183.4

59.4 60.4 61.6

~9.5 51.4 52.251.7

75.4
81. .5
82.5

72.9 75. I 74.4 75.6
82.6 84.1 82.4 81.8
82.6 84.1 82.4 81.8

III’ OCTAVE FILl.
MAKE TYPE SER I.~L
B&K 1616 749139

MICROP HONE
MAKE TYPE SERIAL
B&K 4165      7 75339

IP12 001851



NOISE TEST SHEET SHEET 3
INTERMOUNTAIN SHCP ORDER NO - 1668AA-01
POLES - 6. HERIZ - 60. VOLIS - 6600° DAIE - MAY i/, 1985

800-1800S70                         ENCLOSURE -      lip                         MIC I OC - 3 FT
BA~SAL                                                             TEST ENGR - RICHMGND

10o

200
250

400
500

800
IK

SOUND
40 50 60 70

+

+
÷ 1

+

PRESSURE --DB--
80       90      100

+ . +
90 I00

OCTAVE B~ND LEVELS
A              C        LIN

AVE 7~.2 77.3 76.L 72.2 75.7 70.L 62°5 79.8 84.2 85.8
(SUM OF OCIAVE BANDS} 80.3 82.6 82.6

79.2 78.1 73.9 80.5 75.6 68.6 83.4 87.8 89.0
(lJ 13} 13) 13) (3} 13) 131 171

74.4 74.1 68.2 6(J.9 61o4 53.7 75.5 80°4 81.6
181 18;) 15) l@) 18) 18| 181 lSl

OCTAVE FIt To                            MICROPHONE
TYPE SERIAL MAKE TYPE SERIAL
1616 ’ 749139 B&K 4165 775339

tP(3FT) MAX 74.6

P(3FT ) MIN 11.0
171

METER
MAKE TYPE SER IAL
B&K 2210 659924

II I,
MAKE
B&K

MOTOI~ TESTER -

APPRD TEST DEPT-

APPRD ENGR DEPT - z~b~_~,-

IP12 001852



HEST INGHOUSE
FEAVY INDUSTRY MOTOR DIVISION

ROUND ROCK, TEXAS

5.0. -- 1668AA-01

~000 HoP.    INDUCTION MOTOR
6600 VOITS                    3    PHASE

NO.    - AC2405

1195 RPM                60 HERTZ

ROTOR NO. - AO2685

6 POLES

STAT(IR RESISTANCE TERMINAL TO TERMINAL    0.112 AT 25 DEGREES C.
AIR GAP -- FRONT 0 094       - REAR     0.094

PHASE ROTATION T4,T6,TS CCW Sh~FT VOITAGE --    0o160

MAGNFTIC CENTER - 3.960    FLOAT IN- 3.720    FLOAT OUT- 4.220
IMI.:ASUREL) FROM SFAFT SHI]ULDER ITO BEARING I’OUSING FACE)
I PT INPUT 6636. VOLTS 183.7 AMPS 49.0 K-WAITS 69 HERTZ
1 PT IIPEN O. VOLTS 0.3 AMPS 0.0 K-WATTS 60 HERIZ

FRONT 6 1.8

VIBRATION

28° 6
FINAl    BEARING TEMPERATURE    {IOIAL)

REAR         57.6        AMBIENT AIR

SHAFT
0.270 MILS
0.230 MII S

8RACKET
FRCNT

o
H(IRI Z~INT AL 0.150 MILS
VFRTICAL 0.140 MILS
AXIAl 0.320 MIIS

REAR
0.130 MILS
0.100 MILS
0.220 MILS

INSULATION TEST
FINAl     INSULATION RESISTANCE FOR    I MINUTE

S~FATI-IR 12000.00 MEGOHMS 14200. VOLIS
R(ITOR 0.0 MEGUHMS O. VOLIS
RTD’S 2600.00 MEGOHMS 1500. VOLTS
SPACE HEATER 1200(~.00 MEGOHMS 1200. VOLIS

.LOCKED ROTOR DAT~ (PER UNIT VALUES AT RATED VOLTAGE)
VOl TS AMPS KII 0- TCR~UE

Vl-2 V2-3 V3-1 AI A2 A3 WATTS LB. FT
6920 494~ 4932 1452 1460 1456 2304 8 875

AVERAGE VALUES PER UNIT 6. Q3 I°1
BEARIN(;S HAVE BEEN INSPECTED AND APPROVED FOR SHIPMENT

i:ri_N~_l’E: THE VALUE eF ZERO INDICATES:
I. IF THE MACFINE IS EQUIPPED WITH /HA1 PARTICULAR DEVICE

CIRCUIT, N~ DATA WAS IAICEN.
2. THE MACHINE IS NOT EQUIPPED WIIH THAT PARTICULAR DEVICE OR CIRCUIT.

THE ABOVE IS A TRUE AND CORRECT RECORD OF DAIA OBIAINED FROM TESIS
MADF AT THE HEAVY INDUSTRY MOTOR DIVISION ~ WESTINGHOUSE ELECTRIC
(’.IIRP[IRAIION, ROUND ROCK, TEXAS.                  _

’TEST ENGINEER

iDESIGN ENG I I~EER

IP12 001853



HORIZONTAL    INDUCTIL)N MOTOR COPMERCIAL TEST SHEET

DATE - MAY 14    1985

SHEET I

ER -- INTERMOUNTAIN PO~ERI

TYPE - iLLD-CS-PAM              S.F., - 1.00
’ROTOR NO. - A02685

POLES - 8 PHASE - 3    HERTZ - 60
SEC.V.! - 0 SEC.A. - 0

: A[R £AP MEASUREMENTS

S.O. - 1668AA-01
H.P., - 2100

VO! TS - 6630
AMPS - 183
RPM - 897

SPECIFIED AIR GAP .L02
PHASE ROTATION TI,T2.T3 CCW (INBEX FROM BOTTSM

I:"~.P~R IIRAWING NO. - 1897F83
MAGNE:T{C CENTER - 3.960 FLOA:T IN - 3.720 FLOAT OUT -

HZ V 1-2 V ,2--3 V ,3-L A I-2 A 2-3 A ]~--I K-HATT
I PT INPUT ~0 6606. 66L3. 6~)12.    10[. I00. I00.     38.9
V IBRATI~N DATA

SECVO[ T

DISPLACEMENT- MILS PEAK-IO-PEAK, VELOCITY- INCHES/SEC
FR{]NT BRACKET

H 0.270 MILS
V 0.260 MILS
A 0.460 MILS

TEMPERATURE DATA - DEG C

REAR BRAICKET FRCNT SHAFT REAR SHAFT
H 0.170 MILS B 0.0 MILS tl 0.640 MILS
V 0.260 MILS ~ 0.0 MILS V 0.200 M.(LS
A 0.,38!0 MILS

.TIME -- 1915    ROOM AIR - 26. I
0.0 RR BRG (TEST| - 0.0

5-~.8 RR BRG (CUSTI - 51.4
0.0 ’ RR BRG,OIL IN- O.O
0.0 RR BRG,OIL OUT- 0.0
0.0 : WATER TEMP OUT- 0.0

FR BR(; (TEST} -
FR BRG (CUST) -
FR BRG. O I!    IN -
FR BRG. O IL
WATER TEMP    IN -

OATA - GFM
FR BRG U IL     -
{)[L PRESS. PSIG-

REAR BRG OIL - 0.0
HATER - 0.0

S.O. - 1668AA-01

IP12 001854



HORIZUNTAI INDUCTION MOT(JR CCI~MERCIAt TEST SHEET

.... DATE -- MAY 14    1985

CUSTOMFR -- INTERM{]UNTAIN POWER S.O. -- 1668AA-OI

SHEET 2

FR(]N I

NUIE: NOISE I]ATA TAKEN WITH A B & K TYPE 2210
W/TYPE 1616 1/3 OCIAVE FILTER SET AT A
DISTANCE OF 3.00 FEEl BETWEEN THE
INSTRUMENT &    IHE MACHINE UNDER TEST

N~ISE DATA
P(JS ILION

1
2
3

5

DBA POSITION DBA
78.2 6 77.0
78.5 7 80ol
79.2 8 78,2
76.6 AMBIENT 75.6
76.1 INSULATIDN

TEST FOR SPACE
INSULATION RESISTANCE (~MEGOHMS)

F INAL
SIATOR - 12000,00

BCTOR --       0,0
RTD’ S - 2600~00

SP.HEATER-
PIILARIZATION    INDEX -
STATIIR DETECTOR RESIST

0o0
AFTER

DIELECTRIC
RES SET [ lOoOg
RES SET 2 tO.I.
RES SET 3 ~0. I:
RES SET 4 I0.09
RES SET 5 I0oli
RES SET 6 IOoll
RES SET 7 10°09

HINUTE
VOLTS

iz~200.
O.

1500o
1200.

TEMP ERA TURF
AT IhIT TAt

READIAG, DEG C
2~.

BEARING TEMP. SENSORS - CHROMEL CONSTANTAI~
BRG. FR(]NT 24.3
BRG. REAR 24.2

PROBE NO.
FR.TRU/H    TRACK I 2

S[OW Rf~kt      0.0 0.0
RR.TRUTH TRACK I 2

SLO~ ROLL 0.0 0.0

NOTF_: THE VALUE CF ZERO INDICATES:

P ROBE NO.
I 2

R. VOLTS~HZ 0.0              0.0
2

r. VOLTS &HZ 0.0 O.O

HEATER
REST STANCE

I 42°30
2 0.0
3 0.0

BEARING
[NSUI ATION
( MEGOHMS I

0.0

I. IF THE MACI-INE IS EQUIPPED WITH TH/~I PARTICULAR DEVICE lJr
CIRCUIT, NIl DATA WAS IAKEN.

2. IHE MACHINE IS NOT EQUIPPED WITH TH#~T PARTICULAR DEVICE OR CIRCUIT.

IP12 001855



NOISE TEST SH{ET SHEET
,CUSTOMER - INTERMOUNTAIN S~P ORDER NO - 1668AA-01
HP --     2~00. POLES - 8. HERTZ -, 60. VOLTS - 6600. DATE - MAY 14 1985

4ll~RAME - 800-1800S70                         ENCLOSURE -      lIP                         MIC LOC - 3 FT
WESIGN ENGR - BAh’SAT                                                              TEST ENGR - RICHMOND

,]

CF_NTER
RAND
FREO
!00

125 77.0
160
2O0

;)50     78.2
.315
600

500 76.9
~30
800

IK     76.5
1.3K
1.6K

2K     70.4
2.5K

4K 62.2
5K
6.3K

8K 52.5
IOK

A 78.2
C 84.5

tiN 86.1

MEASUREDISOUNO PRESSURE
POSITIONS

2    3    4    5    6    7

76.3 79.0 ?7.2 75.,2 74.2 ?6.5

8

77.3

76.2 79.2 76.5 76.4 76.1 77.7 78.1

73.4 74.0 =72.7 72.2 72.5 73.2 73.8

76.1 73°6 71.5 70.8 71.7 11.6 75.7

68.7 75.5 72.2 70.2 70.3 78.1 72.2

bl.5 61.8 ,60.9 58.9 60.6 62.2 62.0

51.2 51.9 :50.1 48.2 50.4 52.6 51.5

76.6 76,1 77.0 80.1 78.2
83.7 83.2 82.7 83.9 83.8
85.5 83.2 86.1 85.1 84,7

78.5 79.2
8~.4 85.1
84.5 86.5

METER
MAKE TYPE SER IAL
B&K 2210 659q26

[/I OCTAVE FILl.
MAKE ’TYPE SER I#L
B&K 1616 749139

MICROPHONE
MAKE TYPE SERIAL
B&K /,165 775339

IP12 001856



NO SE TEST SHJ=ET SHEET
i, (IUSTOMF. R -- [NTE,R~vOUNTA[N SHOP ORDER NO - 1668AA-01
,HP - 2100. POLES - 8. HER[I - 60° VOLTS - 6600. DATE - MAY Izl 1985

~RAMF - 800-1800S70 ENCIOSUR£ - EP M[C IOC - 3 f:T
ESIGN ENGR -- BANSAL TEST ENGR - RICHMOND

2

CENTER AMB IENI
8 AN{)
FREO I     2     3
I00

125 73.4 72.7
160
2O0

250 76.3 76.1
315
400

500 72° 7 72.2 71.7
630

IK                 74.0     70.2      69.4
1.3K
1.6K

2K                 68.0     66.7      66o~
2.5K

4K 62..2 61.1 60,.0
5K
6.3K

BK 52.5 51.7 50.3
1OK

A 77.4 75.4 74.5
C 83.2 81.5 81.7

LIN 83,0 82.5 8!.7

SOUND PRESSLRE IDB|
POSITIONS

4     5    6

72.8 72.2 74.9

7    8

71.2 12.7

?4.4 73.4 73.7 74.9 7~..7

70.6 70.1 70.8 72. l 72.3

71.1 70..6 70.9 71.2 72.7

=6-4.7 64.1 64.9 65°6 66.7

59.4 57.8 59.4 60.4 61.6

48.8 47.8 49.5 51.4 52.2

73.9 72.9 75. I 74.4 75.6
83.4 82.6 84.1 82.4 81..8
83.4 82.6 84.1 82.4 81.8

MAKE
B&K

METFR
TYPE SER [AL
2210 65’~92~.

MAKE
B&K

OCTAVE FIll.
TYPE SERIAL MAKE
1616 749139 B&K

MICROPHONE
TYPE SERIAL
4165 7 75339

IP12 001857



NOISE TEST SHEEr SHEET
CUSTOMER - [NiERMCUNTAIN                 SHEP ORDER NO- 1.668~A-01
HP -      2100. POLES -      8. HERTZ - 60° VOLTS -      6603. DATE - MAY 16 1985

o
FRAME - 800-1800S70 ENCLOSURE- I]P MIC LOC - 3 FT
)ESIGN FN(;R - BAhSAL IEST ENGR - RICHMCND

3

17.5
160
20O
;?.50
3L5
400
50O
630
800
IK
1.3K+ i
1.6K+ ’ I

2.5K+
3.2K+

5K +
6.~K+
8K +~~
IOK + 1

LIN
+ . ÷ . 4. ,o ÷ ¯ ÷
40 50 60 70 80

80 90 I00
"J" . 4. .

125    250    500
AVE         74.8      74.b      70.6

~ ~ +
90 I00

IP(~FTI MAX 77.8 76.9 71.~

OCTAVE BAND tEVE[S
LK 2K 4K           8K A C LIN
71.5 72.5 58.z, 48.2 75.8 81.0 82°4
SUM 13F OCTAVE BAI~OS! 76.g 80.1 80. I

74.8      77.8 59°2 49°5 78°7 82°4 8z,.8
|2) (~1 (7) (11 (71 (31 (31

,. LP|3FT| 71.2 73.1
(6~

69°2 61.8     65.7      55.9     65.2 73.3 79.7      80.2
{5 15) (2| (51 (5| 151 161 (51

MAKE
R&K

METER
TY PE
2210

SERIAL
II 1

MAKE
OCTAVE FILT.                            MICROPHONE
TYPE SERI/L MAKE TYPE SERIAL
L616 " 74913g B&K 6165 775339

MOTOR TESTER -

APPRD IEST DEPI -

APPRD ENGR DEPT-

IP12 001858



FILE: OATA UUTP~JT    A    BUFFALO

.

P[]LARIZATION INDEX

:11ST(}MFR SHOP ORDER,
INTERMtlIJNTAIN    POWER    ].668AA-01

APPLIED P(IWER    SUPPLY TEMPERATURE
VOLTS SERIAL NO., (DRY BULB)

8250 48323 2.3.00’

INSUlAtiON RESISTANCE AT

DATA

DATA

DATE
MAY 15

PHASE A
T I M F ME C-OHM S

15 SFC 2475
30 SEC 701. 3
45 SEC 103 13

1 Hi N 14025
2 M) N 24750
3 M| N 33000
z+ MI N QI250
5 MIN 4O500
6 M) N 57750
7 MI N 66000
8 MI N 74250
g M) N 82500

I0 MI N 8250C

(;ENTER

1985

TEMPEPATURE
(~ET BULB)

18.50

23.0 DEG C

PHASE B
MEGOHMS

]300
7178

I0313
13613
23925
33000
45375
49500
5~750
66000
74250
82500
82500

IhSULATION RESISTANCE CORRECTED TO 40 DEC C
PHASE A : PHASE B

1122
2440
3506
4628
8134

11220
15427
16830
19635
22440
25245
28050
28050

15 SEC 841
30 SEC 23 84
45 SEC 3506

I MI N 4768
2 MI N 8415
3 M) N 11220
4 M) N 14025
5 MIN 16830
6 MI N 1963 b
7 MI N 22440
~ MI N 25245
g MI N 2805~

TO M[N 28050

PO!ARIZATION II~DEX    FOR EACH PHASE

6.06

VMISP RELEASE 3.1

5.88

RELATIVE
HUMIDITY

64 %

PHASE C
MEGOHMS

3963
8250

12375
t6500
28875
41250
49500
577.59
66300
74250
82500
82500
82500

PHASE C

1346
2805
4207
5610
g817

14025
168~0
19635
22440
25245
28050
28050
280 50

5.00

,,I

IP12 001859



~ESIINGHOUSE
HEAVY INDUSTRY MOTOR DIVlSION

ROUND ROCK, TE,~AS

3tJSTL~MFR - INTERM~]UNTAIN POKER S.O. - 16&OAA-OI

2100 H.P.    INDUCTION MCTOR
6600 V,I]LTS                   3    PHASE 897 RPM 60 HERTZ 8 POLES

, STATOR NO. - AC2Z~05 ROTOR NO. - AD2685

STATOR RES[STANCE TERMINAL TO’TERMINAL    C.150 AT 25 DEGREES Co
AIR GAP -- FRONT 0.094      - REAR     0.094

PHASF. ROTATION TI.T2,1J CCW SH.aFT VOLTAGE-     O.l~lO

i MAGNF.TIC CENTER -- 3.960           FLOAT IN - 3.720           FLUAT OUT - z~.220
IMF.ASURED FROM SHAFT SHCULDERTI]    BEARING I-OUSING FACEJ
I    PT INPUT 6610. VOLTS 100.4 AMPS 38.q K-WAITS

’~ .1    PT OPFN O. VOLTS 0.0 AMPS 0.0 K-,WAITS

FINAl BEARING TEMPERATURE (TOIAL|
FRONT 54.8 REAR 5[.4 AMBIENT AIR 26.1

60 HERTZ
60 HERTZ

VIBRAT[nN

BRACKET
FRONT

HORIZONTAL 0.270 MILSI VF. RT ICAL 0.260 MILS
~AXIAL 0.~60 MIL S

REAR
0.170 MILS
0.260 MILS
0°380 MIL~.

SHAFT
0.640 MILS
0.200 Nil S

FINAl    INS~II AT ION RESISTANCE
.<; TATII R 12300.00 MEGUHMS
ROTI)R 0.0 MEG~HMS
RTD’S 260C O0 MEGOHMS
SPACE HEATER 12000.00 MEGOHMS

INSULATION TEST
FOR ] MINUTE

1.4200. VOLTS
O. V{]L IS

l~O0. VOt TS
1200, VOLIS

LOCKED ROTflR DATA (PER UNIT VALUES AT RATED VOLTAGE)
VflLTS AMPS : Kit O- TORQUE

Vl-2 V2-3      V3-L AI    : A2 A3 WATTS LB. FT
5724 5736 5760 1264 1256 1256 230~ 11150

~VERAGE VALI/ES PER UNIT 7.g~ I 2
RE~RIN(;S HAVE BEEN INSPECTED AND APPROVED FOR SHIP,MEN[
N~TE: THE VALUE ~F ZErO INDICATES:

1. IF THE MACHINE IS EQUIPPED WITH THAI PARTICULAR DEVICE OR
CIRCUIT, NO DATA WAS TAKEN.

2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
TH~ ABOVE IS A TRUE AND ~ORRECT RECORD OF DATA OBTAINED FROM TESTS
MA~F AT THE HEAVY [NDUSIRY MOTOR DIVISION OF WE ST INGHUUSE ELECTRIC
CORPORATION. ROU~G ROCK, TEXAS.

SIGNED -- ATE - ~-2J~

SIGNED --

TEST ENGINEER

~-~~"~ DATE-

DESIGN ENGI kEER

IP12 001860



HORIZONTAL INDUCTION MOTOR (~I]~MERCIAL TEST SHEET SHEET

@USTOME R -- INTERMOUNTAIN POWER!

DATE - MAY 23 1985

:RAMF. - 800-1800S70
STATOR NO. - AC2406
STATIIR RES.    AT 25.0

S.O.- 1668AA-02
IYPE - LLD-CS-PAM S.F. - l.O0 H.P. - 6000

ROTOR NO. - AD2684 VOLTS - 6600
POLES- 6 PHASE- 3 HERTZ - 60 AMPS - 303

0oi140 SEC.V..- 0 SEC.A. - 0 RPM - [195
0.1142 ! AIR GAP MEASUREMENTS
O. ll~t6 , ¯ , ¯ ¯ ,

STATOR CONN - WYE .lO0 * * .l~qO .lO0 * * .095
ROTOR RES. AT 0.0 C *. FRONT ~= * REAR *

0.0 *, .096
0.0 .095 # * .100 .lO0 * * olO0

SPECIFIED AIR GAP .I02
PHASE R(ITATION T~,T6,T5 CCW {INDEX FROM BO/T(]M C.L.|
PER DRAWING NO. - 1897F83
MAGNF.IIC CENTER - 3.960 FLOAT IN- 3.700 FLOAI OUT- 6.200

HZ V I-2 V 2-3 V 3-1 A I-2 A 2-3 A 3-1 K-WATI SECVOLT
I PT INPUT 60 6600. 6602. 6601.    84.    86.    86.    51.8
VIBRATIf)N DATA DISPLACEMENT - MILS PEAK-TO-PEAK, VELOCITY - INCHES/SEC

FRONT BRACKET    REAR BRACKET     ~:RIZNI SHAFI      REAR SHAFT
H 0.560 MILS H 0.520 MILS H 0.0 MILS H 0.850 MILS
V 0.160 MILS V 0.070 MILS V 0.0 MILS V 0.250 MILS
A 0.280 MIIS A 0.200 MIIS

TEMPERATURE DATA - DEG C TIME- 1200    ROOM AIR- 26.5
FR BRG {TEST~ - 0.0
FR BRG (CUST} - 61.q
FR BRG, OIL IN - 0o0
FR BRG, OIL CUT- 0.0
WATER TEMP IN- 0.0

FLOW DATA- GPM
~:R BRG OIL - 0.0
(lit PRESS~PSIG- 0.0

CUSTOMER -- INTERP(]UNTAIN POhER;

RR BRG |TEST| - 0.0
RR BRG ICUST| - 58.0
RR BRG~OIL IN- 0.0
RR BRG~OIL OUT- 0.0
WAIER TEMP OUT- 0.0

REAR BRG OIL - 0.0
WATER - 0.0

S.O. - 1668AA-02

IP12 001861



HORIZONTAL INDUCTIOn MOTOR CO~’MERCIAL TEST SHEET

DAIE - MAY 23    1985

STEER -- [NTERMOUNTAIN POMER S.O. - [668AA-OZ

SHEET 2

8 7 6

NOTE: NOISE DATA TAKEN WITH A B & K IYPE 2210
WITiYPE IbI6 lJ3 OCTAVE FITTER SET AT A
DISiTANCE OF 3.00 FEEI BEIWEEN IHE
INSIIRUMENI & IHE MACHINE UNDER IESI

NO[ SE DATA
POS I I ION

2

5

INSULATION RESISIANCE |MEGOHMS|
FINAl:

SIATOR - 3800.00
ROTOR --    O.Oi
RID’ S - 2500.0i0

SP.HEATER- 500C0.00

AFTER:
DIEt ECTRIC

RES SET I lO.14
RES SET 2 IO.I5
RES SET 3 I0.13
RES SET ~ 10.13
RES SET 5 tO.t6
RES SET 6 tO.t9
RES SET ? lOot6

POLARIZATION    INDEX - 0.0
STATOR OETECTOR RESISI

DBA
79.9
80.6
83°6
79.9
8

POSIT ION DBA
6 81.8
l 80.4
8 81.8

AMBIENT 74.2
INSUIATION
TEST FOR
I MINUTE

VOt IS
t4 20 O.

O. 2
1500.
t200°

TEMPERATURE
AT INIT IAL

READI/~G~ DEG C
23.

REARING TEMP. SENSORS - CHROMEL: CONSTANTAN
BRG, FRONT 23.4
BRG. REAR 23.].

PROBE NO,. PROBE NO.
FR.TRUTH IRACK I 2 ~1 2

StOW ROll    0.0 0,0 R. VOITS&HZ 0.0 0.0
RR.TRUTH TRACK 1. 2 I 2

SLIIW ROLL 0,0 0.0 R. VOLIS&HZ 0.0 0.0

NOTE: THE VALUE I~F ZERO INDICATES:

SPACE
HEATER

RESISIANCE
�I.80

0.0
0.0

BEARING
INSULATION
| NEGOHMS |

0.0

I. IF THE MACHINE IS EQUIPPED WIIH THA~[ PARTICULAR DEVICE OR
CIRCUIT, NO DATA WAS IAKE.N.

2. THE MACHINE IS NOT EQUIPPED WITH TH/~T PARTICU!AR DEVICE OR CIRCUIT.

IP12 001862



,’:[ NOISE TEST SFEET SHEET
:~ CIJST(]MFR- INTERP6UNTAIN , SHZP ORDER NO- Io68~A-02

HP- #000. POLES - 6,, HERTZ- 60. VOLTS - 6600. DATE - MAY 23 1985
~,~_FRAME- 800--1800570 ENCLOSURE - ~P MIC I OC - 3 fT~FSIGN ENGR- BAhSAL TEST ENGR- RICHMON~

MAKE
R&K

CENTER
RAND
FREO
tO0

160
200

250

z, O0
500

630
BOO

!
I.6K

2K
2.5K
3.2K

5K
6.3K

8K
].OK

A

l[N

METER
TYPE
2210

MEASUREDI SOUND PRESSURE
~ POSITIC]NS

t    2    3 ’ 4    5    6    1    8

76.4     77.0 7b.5 75.6 77.0 76.2 76,4 "/8.5

81.8 80.7 79.6 78.8 79.~ 78.2 77.6 79.2

77.7 78.3 77.3 77.,,0 76.4 77..3 76.4 77,.7

75.3 76.7 75oL 73.3 73.2 73°I ?4.0

75.5 76°2 80°8 73.4 73.2 78.7 80.1. 76.1

67.6 10.2 73.4 bT.]. 66..9 72°4 71.9 70.,0

61o2      61.1 65.4 60.0 57.,,6 58.,2 67.3     61.8

79..9 80.6 83.6 79.9 81.4 81°8 80.4 81.8
86.1 86.7 81.1 84.7 85.g 85.1 87.8 85°4
81.3 87.9 89.3 86ol 87. ! 86.8 98°2 86.2

S ER IAI MA K E
6 5g~24 B&K

OCTAV£ F{LI.                            MICROPHONE
TYPE SERf#! MAKE TYPE SERIAl
1616 ~4913(~ B~K X~165 775339

IP12 001863



NdTSE TEST SHEET SHEET
CIJSTIIMER -- [NTERIW,(]UNTA[N SHI~P ORDER    NO --    1668AA-02
HP --     4000° POLES - 6., HEkTZ i_ 60. VOLTS - 6600. DATE - MAY 23 1985

o
FRAMF. -- 800--1800S10 EIqCLOSURE - £P MIC LOC - 3 FI
DESIGN ENGR - 8A~SAL TEST ENGR - RICHMGND

CFNT ER
BAND

TO0
125     71.8

t60
200

250

600
500

6:~0
800

13.3
1.3K
1.6K

2K     66°3
2.5K
3.2K

6K     59. I
5K
6.3K

BK 50.,

A
C 81.I

[ I N 82.

AMBIENT iSUUND PRESSLRE
POSIT IONS

2 3     ~    5    6

72.2 11.9 12.2 73,.8 72.6

7     8

72.2

73.,3 7q. 3 73.5 73.6 72.9 7L.9 13.2

70.7 71.2 ?0.0 72.6 72.0 68.7 70.8

70.0 71.6 70.g 71°9 70.7 68.1 68.7

65.6 65.3 66,.6 67.3 ?1.3 63.1 64.6

59.4 6l° I      63.0 5?.6 59.359.7 60.6

51.0 52.1 53.0 58.3 57.0 47.6 50.4

73.7 74.1 78..5 11,.2 72.8
79.8 81.0 79.9 79. I 79.7
82.1 83.1 83.1. 81.8 81.7

71.6 76.2
80.8 01.2
83.2 82.8

MAKE
B&K

M F.TER
TYPE S ER IAL
2210 659~26

1/
MAKE
B&K

OCTAVE Fill.
TYPE SERIAL MAKE
1616 769139 B~K

MICRBPH~hE
TYPE SERIAL
6165 715339

IP12 001864



NOISE TEST SHEET
~.IJSTOMF.R -- INTERMZIUNTA[N SHCP ORDER NO --
lip --     4000°    POLES - 6. liERTZ. - 60. VOLTS - 6600° DATE

~RAME - 800-1800570 ENCLOSURE - £P MIC
ESIGN FNGR - BA~SAI IESI ENGR -

SHEET
].668/~A-02
- HAY 23 1985
LOC - 3 FT

R I CH,~I {~ N i;

3

O

o

IO0
125

200
250

400
500

BOO

SOdND
~0 50 60 70

+ I

÷
÷

÷ I

÷

+ I

PRESSURE ---DBN
80           90

÷
4.0 50 60 70 80

I PI3FT|

I00

100

L~TAVE BAND LEVELS
125        250         500         1K           2K           4.K           8K                 A              C        LIN

AVE 74.9 78.3 76.2 72.5 ~’7o2 70.1 62.4 80.4. 84.9 90.5
(SUM OF OCTAVE BANDSI 81.2 83.5 83.5

I. P(3FT I MAX 77.3 80.8 27.5 75.2 80.7 13o2 67,.J 83.1 87.2 g8.1
18) 1.I.) (21 13) 131 131 171 131 171 171

tP(3FT 1 MIN 76.,2 74.1 70.2 71.9 65.,6 54..6 78.4 83.0     83.9
(71 15) 161 191 151 15| 111 14J (4.1

METER
MAKE TYPE
B&K 2210

1/I
SERIAL MAKE
65g£24 B&K

OCTAVE Fit T.                            MICROPEO~E
TYPE SERIAL MAKE TYPE SERIAL
1616 ’ 74913~ B&K 4165 775339

TESTER -

APPRL) TEST DEPT-

APPRD ENGR DEPT -

IP12 001865



WESTINGHOUSE
HEAVY INDUSTRY MOTOR DIVISION

ROUND ROCK, TEXAS

;USTOMFR -- I NTERMOUNTAIN POWERi S.(]. - I668AA-02

4000 H.P.    INDUCTION MOTOR
6600 VOLTS 3    PHASE

STATOR NO. - AC2406

l lg5 RPM                 60 HERTZ

ROTOR NO. - AD268~,

6 POLES

STATIIR RESISTANCE TERMINAL TO TERMINAL         0. I14 AT 25 DEGREES Co
AIR GAP -- FRONT 0.096       -- REAR      0.09~;

PHASF ROTATION T/*,TE,T5 CCW SFAFT VOLTAGE - Oo

MAGNETIC CENTER - 3.960 FLOAT IN - 3.700 FL{]AT OUT - /,.200
{MFASURED FROM SHAFT SHOU(DER I0 BEARING FOUSING FACEI
I PT INPUT 6601. VdLTS 84.1 AMPS 51.8 K-WAITS 60 HERTZ
! PT ()PEN O. VOLTS i 0.0 AMPS 0o0 K-WATTS 60 HERTZ

FINAl BEARING TEMPERAIURE (IOT~I |
FRONT ~61.9 REAR 58.0 AMBIENT AIR

VIBRATION

~
HORI ZONT AL

ERT ICA l
XlAL

BRACKET
FR(]NT
0.560 MILS
0.140 MII S
O.2BO MILS

REAR
0.520 MILS
0.070 MII S
0.200 MILS

26.5

SHAFT
0.850 MILS
0,,250 MILS

INSULATION TEST
FOR I MINUTE

14200. VOLIS
O. val IS

1500. VOLTS
1200. VOLIS

FINAL INSULATION RESISTANCE ’
STATOR 3800.(}0 M EGOHMS
ROIOR 0.0 MEGOHMS
RTD’S 2500,,00 MEGOHMS
SPACE HEATER 50000.00 MEGOHMS

LOCKED ROTOR DAIA (PER UNIT VALUES AT RATED VOLTAGE|
VIIITS AMPS ’ KILO--

Vl--2 V2-3    V3-1 AI A2 A3 WATTS
¯ g08 4944 4932 1448 1460 1452 2304

AVERAGF VALUES PER UNIT 6.43
BFARINGS HAVE BEEN INSPECTED AND APPROVED FOR SHIPMENT
NOTE: THE VALUE CF ZERO INDICATES:

TI]RQUE
L B. FT
B875

1. If: THE MACHINE IS EQUIPPED WITH THAI PARTICULAR DEVICE OR
CIRCUIT, NO DATA WAS IAKEN.

2. IHE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
THE ABOVE IS A TRUE AND CORRECI RECORD [iF DATA OBTAINED FROM TESTS
MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHOUSE ELECTRIC
CORPORATION, ROUND ROCK, TEXASI.

SIGNED -                  F~E - J" ;l y. f~"
:TEST ENGINEER

SIGNED - ,_.,,,...,~L~’~Q,~,~,,, DATE -
DESIGN ENG II~EER

IP12 001866



HORIZONTAL INDUCTION MOTOR COMMERCIAL IEST SHEET SHEET

~.USTOMER- INTERMOUNTAIN POWER
:RAME- 800-1800~70

.’;I"ATOR NO. - AC2’~06
STATOR RES. AT 25,,0

0.1505
O. 1507
Oo 1502

STAIOR CONN - DE!TA
ROTOR RES. AT 0o0 C

0o0
0o0
0.0

DATE - MAY 23    1985

S.Oo - 1668AA-02
IYPE -- II!D-CS-PAM              S.F. - I.O0

IROTOR NO. - A02684
POLES ’- 8 PHASE - 3 HERTZ - 60
SEC.V.I - 0 SECoA. - 0

AIR GAP MEASUREMENTS

VOLTS -
AMPS -
RPM -

¯ .095
RE AR =

°099 ~=
~’ . lO0

2100
6600

183
897

SPECIFIED AIR GAP o102
PHASF ROTATION T1,T2,T3 CCW (INDEX FROM BOTTOM C.L.|
PF_R DRAWING NO. - 1897F83
MAGNETIC CENTER - 3.960 FLOAT IN- 3.700 FI(]AT OUl- 4.200

HZ V I-2 V 2-3 V 3-[ A 1-2 A 2-3 A 3-I K-WAII SECVOLT
I PT INPUT 60 6600. 6602. 6602.     99.    100.    lO0.     39.4
VIBRATION DATA DISPLACEMENT !- NTIS PEAK-TO-PEAK, VELOCITY- INCHES/SEC

~RONT BRACKET     REAR BRACKET      FRCNT SHAFT       R~AR SHAFT
H 0o5~10 MILS H 0.600 MILS ~ 0.0    MILS H 0.900 MILS
V 0.320 NTIS V 0.400 MIlS ~ 0.0    MIlS V 0.280 NItS
A 0.220 MILS A 0.380 MILS

IFMPERATURE DATA- DEG C
FR BRG (TESI| - 0.0
FR BRG (CUST| - 56.1
FR BRG, OIL IN- 0.0
FR BRG, OII OUT- 0.0
WAIER TEMP IN- 0.0

FLOW DATA - GPM
FR BRG OIL - 0.0
Oil PRESS, PSIG- 0.0

CUSTOMER -- INIERMOUNTAIN POWER

:TIME - 1330      ROOM AIR - 26.0
RR BRG (TEST) - 0.0
RR BRG (CUST) - 53.0
RR BRG,OIL IN- 0.0
RR BRG~OIt OUT- 0.0
~ATER TEMP OUT- 0.0

REAR BRG Oil - 0.0
HATER - 0o0

S.Oo - 1668AA-02

IP12 001867



HORIZ~]NTAL    INDUCTION MOTOR ICO~MERCIAL TEST SHEET SHEET 2

FRONT
I. ¯ ¯

STIIMER - I NTERMOUNTAIN PO~ER~

TOP ~’~,~    NOISE DATA
VIEW ¯ ¯ 5    POSIIION

~ 7 6 5

DATE - MAY 23 1985

S.O. - 1668AA-02

NOTE: NOISE DATA TAI<EN WITH A B & K TYPE 2210
WITYPE 1616 113 OCTAVE FILTER SET AT A
DISTANCE OF 3..00 FEEI BEIWEEN THE
INSTRUMENT & IHE MACHINE UNDER TEST

INSULATION RESISTANCE |MEGOHMSI
FINAL

STATOR - 3800.00
ROTOR - 0,o0
RID’ S - 2500.00

SP.HEATER- 50000.00

AFTER
DIELECTRIC

RES SET I I0.14.
RES SET 2 I0.15.
RES SET 3 I0.13
RES SET
RES SET 5 10.16
RES SET 6 I0.19:
RES SET 7 lOol6

OBA POS IT ION DBA
15.6 6 77°6
78.8 7 80.6
81.3 8 76.7
76.6 AMBIENT 7~.7
77.0 INSULATION

TEST FOR
I MINUTE

VOL T S
14200.

Oo
150 Oo
1230.

P~’ILARIZATION INDEX - 0.0
STATOR OETECTOR RES{ST TEMPERATURE

AT I~ITIAL
READI~G, DEG C

BEARING TEMP. SENSORS - CHR~MEt. CQNSTANTAk
BRG. FRONT
BRG. REAR         2

PROBE NO.,,
FR.T~UTH TRACK I. 2

SLOW ROLL     0.0 0o0
RR.TRUTH TRACK I 2

SLOW ROLL 0.0 0.0

PROBE NO.
2

R., VOLTS&HZ 0.0 0.0
: I 2

R. rot TS&HZ 0.0 0.0

SPACE
HEATER

REST STANCE
41.80

0.0
0.0

BEARING
I NSULAT ! ON
{ MEGOHM S }

0°0

NOTE’- THE VALUE 13F ZERO INDICATES-"
I. IF THE MACHINE IS EQUIPPED WITH THA3 PARTICULAR DEVICE OR

CIRCUIT, NO DATA WAS TAKEN.
2° THE MAGHINE IS NOT EDUIP! ED WTTH THAT PARTICULAR DEVICE OR CIRCUIT°

IP12 001868



NOISE TEST SHEET SHEET
£.USTIIMFR -- [NTERPOUNTA[N SH(~P ORDER NO - [668AA-02
HP --     2100. POLES - 8. IIERIZ - 60. VOLTS - 6600. DATE - MAY 2] 1985

~R~MF - 800-1800S?0 .ENCLOSURE - lIP MIC LOC - 3 FT
F.SIGN ENGR - BA~SAL : TEST ENGR - RICHM(]ND

C FN T ER
B AN i)
FREO
I00

125 80.2
160
?00

250     78. I
315
600

500 73.2
630
8O0

IK     70.3
1.3K
lo6K

2K 69.2
2.5K
3.2K

4K 60.5
51<
6.3K

8K 51.9
tOK

A    75.6
C

LIN    85.6

MEASURED! SOUND PRESSURE {DBI
POSITIONS

,2    3    4    5    6    7

86.6 88.3 71.3 82.2 80.2 88.4

77.3 77.6 75.7 76.3 76.2 76.7

73.6 73.7 72.9 73.3      72.2 71.9

8

84.8

75.7

72.4

14.4 72.7 73.5 72°6 68.8 71°4 72.2

71oi 78.1 67.6 69.0 74..3 76°8

60.9 63.1 60.9 60.g 61.3 60.8

68.2

60.4

52.6 54.8 52.2 51.5 50.3 53.4 51.7

78.8 81.3 76.6 77.0 77.6 89.6 76.7
87.9 89.4 83.3 84.9 84.0 89.4. 86.5
88.8 ’90.6 84.3 86.6 85.4 g4.~ 87.2

MAKF
METER
TYPE SERIAL
2210 659924

Ill. OCTAVE FILl,
MAKE TYPE SER I,,~L
B&K 1616 749139

MICROPHONE
TYPE SERIAL
4165 775339

IP12 001869



NOISE TEST SHEET SHEET
: ~.USTOHER- INTERI~CUNTAIK                           SHIP ORDER NO- 1668.AA--02
HP- 2100. POLES- 8. HERTZ ,- 60. VOLTS - 6600. DATE- MAY 23 1985
FRAME- 800-1800S70 ENCLOSURE - £P MIC LOC - J FI
DESIGN ENGR- BAhSAL TEST ENGR- RICHMZNO

CFNTER

FREO
I00

12.5     71.8

200
250       ?6.9

315
4.00

500 69,,, 8

800
73.3

1.3K
1.6K

2K      64.3
2.5K
3.2K

4.K     59. I
5K
6.3K

8K 50.8
IOK

A 76.6
c 81..1

tin 82. e

AMBIEKT :SOUND PRESSLRE (DB)
POSITIONS

2     3    4     5    6

~’2.2 ll.’~ 72.2 73.8 12.6

73.3 16.3 ?3.5 73.4 72.9

7    8

70.9 72.2

71.g 73.2

70.7 7L.2 lO.O 72.6 72.0 68.? 70.8

70.0 71o4 70.9 7I.g 7O.7 68.1 68.7

65.4 65.3 64.6 67.3 71.0 63.1 64.6

59. ? 60.6 59.4 61.1 63.0 51.6 59.3

51.0 52.1 50.0 58.3 57.0 47.6 50.4.

71.4 16.2 73.7 74.1 18.5 71.2 72.8
80-.,8 8L.2 7g.8 81.0 7g.9 7g.L 7g.7
83.2 82.8 82.1 83.1 83o1 81.8 81.7

METER
MAKE TYPE SERIAL
B~K 2210 65qS26

iii OCTAVE FILl. MICROPHONE
MAKE TYPE SERIAL MAKE TYPE SERIAL
B&K 1616 749139 B~K ~165 ?75339

IP12 001870



NLIISE TEST SHEET                            SHEET
~(’oblSTOMFR- INTERIVCUNI"AIN        :            SH~P IORDER NO- 1668~A-02
HP- 2100. POLES- 8. HERIZ ~- 60. VOLIS- 6600. DAIE- MAY 23 1985

o
FRAMF - 800-1800.(10 ENCLOSURE - r_p MIC tOC - 3 FT
f}FSIGN ENGR - B~hSAL IEST ENGR- RICHMOND

I~0
125

200
250

400
500
630
800
IK

SGUND PRESSURE --DE-

+ I

÷

+ i

÷ : 1

1.3K+ I
lo6K÷

2. 5K÷
3.2K+ 1

5K + I
6.3K+

IOK +
A
C

LIN

I P| 3FT I

LP(3FT|

gO I00
÷ .

¯ Q +
gO 100

OCTAVE BAND LEVELS
125 250 500 IK 2K 4K          8K A C LIN

AVE 84.8 74.2 70~0 69.6 12o6 58.2 49°8 76°9 85.7 88.0
I (SUM ~ OCTAVE BANDS) 71o0 85.5 85.6

MAX 8e.3 75.3 70°17 72.4 77.9 60.,1 52°1 80.~ 89.0 g3°8
(71 {IT (3| 12) (]) (3) (71 13) |7|

75.1 72.1 69.1 65.8 64.6 57.~. Z~7o3 72.6 80.7 81.3
141 (8) 17) (6| 141 18| (61 Ill 14~

METER
MAKE TYPE
B&K 2210

SERIAL MAKE
OCTAVE Fit 1. MICROPHONE
TYPE      SERIAL HAKE TYPE SERIAL
1616 ’ 7~913~ B&K ~165 77533(;

MOfC~ TESTER -

APPRD lEST OEPI-

APPRD    ENGR DEPT -

IP12 001871



DATA OU TPUT A BUF FAt 0 DATA CENTER

.USTiIMF R
I NTF RMOUNTAI N

POLARIZATION INDEX

SHOP ~ROER
1668AA-02

APPtIED PDWER SUPPLY TEMPERATURE
Vr~I IS SER IAI NO. tDRY B!UI B|
82 50 46323 24,,501

DATA

DATE
MAY 23 1985

TEMPEI~ATURE
| WET BULB|

18o50

INSUIAIION    RESISTANC!E

t

PHASE A
TIME MEGOHMS

15 SEC 4950
30 SEC 742 5
45 SEC 8250

I Ml N ggOC
2 MI N 11’325
3 MI N 24150
6 MI N 33 000
5 MI N 39600
6 NI N 42075
7 MI N 49500
8 NIN ~950~
g ~I N 5~150

10 MI N 6[815

INSUI ATION

AT 24.5 DEG C

PHAS E B
MEGOHMS

4950
7425
8250
9075

18150
24750
33000
39600
41250
43125
49500
53625
57750

RESISTANCE CORRECTEO TO 40 DEG C
PHASE A               PHASE B

15 SEC 1683
30 SEC 2524
45 SEC 2805

I MIN 3366
2 HIN 5890
3 MI N 8415
4 MI N 11220
5 Ml N 13464
6 MIN 14305
7 MI N 16830
8 MI N 1683 0
9 MIN 19635

~0 MI N 2E037

1683
2524
2805
3085
6I?l
8415

11220

14025
14866
1 6830
18232
19635

PE~.ARIZATIGN INDEX FOR EACH PHASE

6.25 6.36

VMISP RE!EASE 3. I

RELATIVE
HUM I DI TY

56 %

PHASE C
MEGOHMS

4950
6600
8250
9900

17325
23100
27225
36300
39600

50325
52800
56100

PHASE

1683
2244
2805
3366
5890
7854
9256

123 42
13464
14866
17110
1 1952
190 74

5°67

IP12 001872



WESTINGHOUSE
HEAVY IND!USIRY MOTOR DIVISION

ROUND ROCK, T~XAS

U.~TOMER -- INTERPOUNTAIN POWER S.O. - E6b8AA-02

2100 H.P.    INDUCTION MOTOR
6600 VOLTS                   3    PHASE 891 RPM 60 HERTZ 8 POLES

STATOR NO. - AC2406 ROTOR NI]o - AD2684

STATOR RESISTANCE TERMINAL TO I/ERMINAL         (~o150 AT 25 DEGREES Co
AIR GAP - FRONT      O. Og6             -- RIEAR           0.09~

PHASE ROTATION TIeT2eT3 CCW SHAFT VOLTAGE - 0.140

MAGNFTIC CENTER - 3.960 FLOAT IN - 3o7(,~0 FLI]AT OUT - "t.200
(MEA~;URED FROM SHAFT SHOULDER,TO BEARING ~’OUSING FACET
I    PT INPUT 6602° VOLTS 99°7 AMPS 39.4 K-WATTS 60 HERTZ
!    PT OPEN O. VOLTS , 0.0 AMPS 0.0 K-WATTS 60 HERTZ

FINAl REARING TEMPERATURE (TOT;AL|
FRONT ~.I REAR 53°0 AMBIENT AIR

VIBRAT{ON

26°0

BRACKET ,
FR(~NT REAR SHAFT

~ORIZONTAL 0.5.40 MILS 0.600 MILS 0.900 MII S
FRTICA! 0.320 MILS 0.400 MILS 0.280 MILS

AXIAL 0.220 MILS ’     0.380 MILS

FINAL INSULATION RESISTANCE
STATOR 3800.00 M EG(]HMS
ROTOR O.O MEGOHMS
RTD’S 2500.00 MEGOH~S
SPACE HEATER 50000.00 MEGOHMS

INSU{ATION TEST
FOR I MINUTE

I/~200. VOLTS
O. VO{ TS

1500. VOLTS
1200o VOLIS

rOCKED ROTOR DATA (PER UNIT VAtUES AT RATIO VO|TAGE|
VOLTS AMPS : KILO- TORQUE

Vt-2      V2-3 V3-t AI A2 ~a3 WATTS LB. FI
5772 5760 5748 1256 ’ 1256 1272 2352 1 1150

AVERAGE VALUES PER UNIT 7.89 , 1.2
BEARIN(;S HAVE BEEN INSPECTED AND APPROVED FOR SHIPMENT
NOTE: THE VALUE CF ZERO INDICAi/ES:

1. IF THE MACI4INE IS EQUIPPED WITH THA1 PARTICULAR DEVICE OR
I~IRCUITe NO DATA WAS IAKIENo

2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICUtAR DEVICE OR CIRCUIT°
THE ABOVE IS A TRUE At~D CORRECT RECORD OF DATA OBTAINED FROM TESTS
MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHOUSE ELECTRIC
CORPORATION.    ROUND ROCKe TEXAS,~*’)                      A_         .

TEST ENGINEER

SIGNED DATE -
,DESIGN ENGINEER

IP12 001873



/I HORIZONTAL INDU(~TION MOTOR CI]~MERCIAL TEST SHEET SHEET    I

~ DATE - APRIL 25 19~4

!USTOMFR - INTERMCUNTAIN POWER
FRAME- 800-,1800S70
,~TA/OR NO. - ACT60]
,~TATOR RES. AT 25.0

O. l 120
O. I 120
O. If20

,<;TATOR (~ONN - WYE
ROTOR RES. AT    0.0 C

0.0

PHASE ROIATION I~,T6,T5 CCW

IYPE - ~S-LLD                         S,,,F. - [.00
ROTOR NO. - ADISIO

POLES - 6 PHASE - 3 HERTZ - 60
SEC.V. - 0 SEC. A.    - 0

~    ~, ~AP MEASUREMENTS

.I00 ¯
,i FRON~

,,
¯ . IOl

o lO0 *

S.0. - 1667AA-01
H.P. - ~.000

VOLTS - 6600
AMPS - 303
RPM - 1194

* .I00 .098 * * .097
* * REAR
. ¯
* * ,098

* ..105 .097 * * .I02

* , * *
SPEC, IFIED AIR GAP .102
{INDEX FROM BOTTOM

PF, R DRAWING NO.- 1897F83
MAGNETIC CENTER - 3.800 FLOAT IN - 3.~,80 FLOAT OUT - 3.980

HZ V 1-2 V 2-3 V 3-1 A 1-2 A 2-3 A 3-1 K-WATT SECVOLT
i~i~.l PT INPUT 60 6605. 6628. 662~,    83.    83.    83.    ~,6

VIBRATION DATA DISPLACEMENT , HILS PEAR-TO-PEAK, VELOCITY - INCHES/SEC
FRONT BRACKET    REAR BRACKET     ER[NT SHAFT     REAR SHAFT

V 0-]20 MILS V 0.120 MILS ,V 0.0 "ILS V 0.420 MILS
A 0.~00 MILS A 0.300 MILS

_ TEMPERATURE DATA - DIG C TINE - 2000 ROOM AIR - ]0.5
FR BRG {TEST) -
FR 8RG |COST)- 67.2
FR BRG, OIL IN- 0.0

WATER /EMP IN -     0.0
FL~ DATA - GPM

FR 8RG DI[ - 0.0
OIL PR~SS,PS IG- 0.0

~ CUSTOMFR_~_INTERMOUNTAIN POWER

RR 8RG IIEST! - 0.0
RR BRG ICUST) - 57.7
RR BRG, OIL IN - 0.0
RR BRG,OIL OUT- 0.0
WATER TEMP OUT- 0.0

REAR BRG OIL     - 0.0
WATER - 0.0

S.O. - 1667AA-01

IP12 001874



HORIZONTAL    INDUCTION MOTOR CGJ~MERCIAL IEST SHEET SHEET 2

DATE - APRIL 25 1984

~tI~TIINFR - INTERMEUNTAIN POWER

~        3 4

FRONT # TOP �**     NOISE DATA
’t * I VIEW * * 5    POSITION

IN~UI_MION RESISTANCE (MEGOHHSI

S.O. - 1667AA-01

NOTE: NOISE DATA TAKEN WIIH A B & K TYPE 2210
WITYPE 1616 I13 OCTAVE FILTER SET AT A
DISTANCE OF 3.00 FEET BEIWEEN THE
INSTRUMENT & ,THE MACHINE UNDER IEST

DBA POSITION DBA
84.3 6 81.6
84.3 7 84.7
84,6 8 82.8
82.4 AMBIENT 8I.I
83.4 INSULATION

TEST FOR
I MINUTE

VOLTS
14200.

O.
1500.
1200o

AFTER
DIELECTRIC

10.2
10.2
I0.21
10.22
10.23
10.21
10.17

CHROHEL CONSTANTA~

TEMPERATURE
AT IJ~I/IAL

RE ADING, DEG
25.

SPACE
HE ATER

REST STA/~E
l 42.70
2 0.0
3 0.0

BE AR I NG
INSULAT ION
| MEGOHMS )

0.0

PROBE NO,,,
I 2

R.VOLTS&HZ 0.0              0.0
2

R. VOLTS&HZ 0.0 0o0

__ FINAL...........
STATOR- 5000.00

ROTOR - 0.0
RTD’S - 2600.00

SP.HEA/ER- IO000.O0
~

PFLiARIZATION INDEX - 0.0 ’
.’;T~TOR DETECTOR RESISI

RES SET 3
RES SET 4
RES SET 5
RES SET 6
RE S SET 7

BFARING TEMP SENSORS -
RRG, FRONT 25.1
BRG. REAR    25.3

PROBE hO
TRI/I’H TRACK I 2

.(;lOW ROLL 0.0 0.0
TRUTH TRACK I 2ROLL 0.0 0.0

~OTE: THE VALUE OF ZERO INDICATES:
IF THE MACHINE IS EOUIPPED WITH THA1 PARTICULAR DEVICE OR
CIRCUIT. NO DATA WAS TAKEN.

2__._THE_ MACHINE IS NOT EQUIPPED WITH IH~T PARIICULAR DEVICE OR CIRCUIT.

IP12 001875



WESTINGHOUSE
HEAVY INDUSTRY MOTOR DIVISION

ROUND ROCK, TEXAS

"[J.’;TOMER - INTERMOUNTAIN POWER’

~.000 H.P. INDUCTION MOTOR
6600 VOLTS       3 PHASE

STATOR NO,,, - AC1603

S.O. - 1667AA-01

].].9~. RPM                60 HERTZ

ROTOR NO. - AD1510

6 POLES

ST~TOR RESISTANCE TERMINAL TO TERMINAl o0.112 AT 25 OEGREES C.
AIR GAP - FRONT OoLOI     - RIEAR    0.098

PHASF ROTATION T/*,/beT5 CCW SH=FT VOLTAGE - 0o0

MAGNFTII~ CENTER - 3.800 FLOAT IN - 3.480 FLOAT OUT - 3.980
I HF. ASUR E D ’

60 HERTZ
6,0 HERTZ

SHAFT
O. 860 MILS
0./.20 MILS

FROM ~SHAF/ SHOULDER TO BEARING ,hOUSING FACE)
~"~ I PT INPUT     6619. VOLTS    03.0 AMPS     44.6 K-WATTS

I PT 13PF, N Oo VOLTS 0.0 AMPS 0.0 K-WATTS

FINAL BEARING TEMPERATURE (TOTAL)
FRFINT _ 67.2 REAR 57.7 AMBIENT AIR 30.5

VIBRATION
BRACKET

FRO NT R EAR
HORIZONTAL 0.5/.0 MILS 0./,00 M[L~

TI~.AL 0.320 MILS 0.120 ~ILS
AXIAL 0./,00 MILS 0.300 MILS

!~-F IN AI. NSULAT ION RESISTANCE
STAr OR 5000.00 MEGOHM S
ROTOR 0.0 MEGOflMS
RTF~ .(; 2600.00 MEGDHMS

INSULATION TEST
FOR I MINUTE

L/~200. V~ILTS
O. VOLTS

1500. VOLTS
SPACE HEATER      I0000.00 MEGOHMS                    1200. VOLTS

BFARI~GS INSPECIION COMPLETED! AND APPROVED FOR    SHIPMENT.
L~.KF.D ROTOR DATA

1-2    V2-3
AMPERES t B. FT.

V3- 1 A I        AZ A’3 KW TOROU E
4920.     /,932. ~944. 1432.    lz~32. I/*/*Oo 2208° 8775.

INRUSH ~ TORQUE AT RATED VOLTS - 1920 AMPERES= 15695 LB. FT.
NOTE= IHE VALUE OF ZERO

t. IF THE MACHINE IS EQUIPPED WITH TH~I PARTICULAR DEVICE OR
CIRCUIT, NO DATA WAS TAKEN.

2. THE MACHINE IS NOT EQUIPPED WIIH THAI PARTICULAR DEVICE OR CIRCUIT.
THF-ABDVE IS A TRUE AND CORRECT RECORD OF DATA OBIAINED FROM IESIS
MADE AT THE HEAVY INOUSIRY MOTOR DIVISION OF W~STINGHOUSE ELECTRIC
~PORATION, ROUND ROCK~ IEXA~

SZ ED                  Ate -
TEST ENGINE @R

SIGNED- v~l.~uL~--- DATE-
DESIGN ENG I,hEER

IP12 001876



~.|I~T(]M~:R - I NTRMNT POWR
4000. PORES -

FRAMF - 800-1800
IGN ENGR - BANSAL

(;FNT ER
BAND
FREO

[25 81,0
160
200

2.50 83, 7

500

IK     80,3
1,3K

2K      74°7
2.5K
~o2K

69,7
5K
6o3K

RK     62.7
[OK

A 84.3
C 89.8

LIN 91.i

2

79.0

NOIISE TEST SHEET SHEET
SHCP ORDER NO - 1667AA-01

HERTZ !- 60. VOLTS -     6600. DAIE - APR 25 198/*
ENCLOSURE -      WP1                       MIC LOC - 3 FT

TEST ENGR - RICHMOND

MEASURED SOUND PRESSURE
POSITIONS

3 4 5 6 7    8

79°0 79,6 19.2 80.3    76.8 80.6

81.8 81°0 80.2 82° 7      80.8 80.8 81.2

79.9 79.5 78.6 18.1 77.5 80°4 79.1

METER
MAKF TYPE SER IAL
R&K 2210 65992/,

78.0 78.2 77°4 81.2 77./, 71.3 79.0

79.8 77.2 74.6 76.6      73.5 82.2

73,9 72,4 68,5 69, g 69,3 74°3 72,2

65.1 69°8 63.4     61.5      63. 2 70° I 65.4

84.3 8/*.6 82.4 83.4 81.6 84°?      82.8
89.1 91.8 88.5 88.7 87..5 92°5 88.3
90.4 97°2 89°7 90°6 88.9 98°4

Ill OCTAVE FIL;I.
MAKE TYPE SER I~AL
B&K    1616 7657C7

M[ CROPHONE
MAKE TYPE SERf AL
B&K /.165 775339

IP12 001877



CtJSTf~MFR - INIRMNT POWR
HP --     ~000. POLES -

~RAME - 800-L800
,F~; IGN ENGR - BANSAL

NOISE TEST SH,EET SHEET
SHCP ORDER NO - 1667AA-01.

HERTZ ~ 60,, VOLTS -     6600° DATE - APR 25 1986.
ENCLOSURE -      WPL                      NIC LOC - 3 FT

IEST ENGR - RICHMOND

AMBIENT

L     2    3

77.7 77.4 77.3

78.1 78°4 78.8

77.2 77°7

80.3 80°6

72.4 72.8

67.5 68.0

;OUNO PRESSURE (DB|
POSITIONS

6    5    6

79.6 78.0 76.8

7    8

75.6 78°0

77°9 76.3     77.9 77.7     78.3

77.1 75°3 76..9 75.3 74.8 76.9

78.6 80.6 78.8 75ol 77.6. 77.9

72.0 7L.5 70.0 70.2 70.2 71.1

67.0 66,,3 66.8 66..5 66.°6. 66°3

5g.L 59.3 59.1

82.0 82,,2 82oi
85.7 86.0 86,,1
87.3 86.3 87.0

1/1
SER IAL
659926.

58.0 57°2 55.9 55.6 58°6

82.0 80.0 79°1 82.1 80.3
86.7 84°7 83.6. 86.°5 85.6.
88.0 85.3 84.6 85,,6 86°2

OCTAVE FILl. MICROPHONE
TYPE SERI~t MAKE TYPE SERIA&
1616 7657,.C7 B&K ,~165 775339

2

IP12 001878



I00

- I NIRMNT PO~R
NOII SE TEST SHEET SHEET

SHCP ORDER NO - 1667AA-01
HERTZ w- 60. VI]LTS -     6600. DATE - APR 25 198~

ENCLOSURE -      ~PI                      MIC LOC - 3 FT
TEST ENGR - RICHMOND

SOIUND PRESSURE --DB--
50                      60                      70                      80                      90

+
125
160
2n o
250
315
zOO

63 0
800

÷ I
÷ I

lo3K÷
l. 6K* l

2. 5K+ 1
3.2K+ 1

5K + 1
6.3K÷
8K
IOK ÷

tin

3

I00

÷

I00

OCTAVE B-,~ND LEVELS
125 250 500 IK    2K    Z~K    8K A C LIN

| AVE 76.7 79o~. 76°,9 75.8 77ol 70°~. 65.6 80.1 88°0 92°7
(SLIM OF OCTAVE BANDS| 82°0 8~..6 8~..6

LPI3FT| MAX 78°3 82.3 79.:0 78.2 81.9 73,,8 69°9 81.7 91°8 98.2
.... ll) (I1 Ill 151 l]) 171 171 17l 17| 171

!~i _Lp |3FT | _HIM 73.8 77.2 74°.3 74.3 10,8 65.5 59.5 78.6 85.3
17| (41 161 17J 161 14| 151 16) 181

METER 14~ OCTAVE FILl. J~ICROPHONE
MAKE IYPE SERIAL MAKE ’ TYPE SERIAL MAKE TYPE SERIAL
B&K 2210 659924 B&K , ~616 " 7657,~7 B&K 4165 775339

IP12 001879



H(3RIZONIAL    INDUCTION MrITOR COMMERCIAL TEST SHEET SHEET

DAIE - APRIL 25 1984

O£IlSTOMFR - INTERMCUNTAIN POWER
,~ FRAMF - 800-1800S70

STATI3R NO. - AC1603
STATDR RESo AT 25°0

O. 1490

o.
~’~~TAT~R CONN - DEiTA
~’, ROTOR RES. AT 0.0

S.O. - Lb67AA-O1
TYPE - CS-LLD S.F. - 1.O0 H.P. - 2100

:ROTOR NO. - ADI510 VOLTS - 6600
POLES - 8 PHASE - 3      HERTZ - 60 AMPS - 183
SEC.V.! - 0 SEC.A. - 0 RPM - 897

oi00 ’�
¯ FRON T

~ . lOl

AIR ,GAP MEASUREMENTS

� .100       ,09B �        ¯ .097
¯ ¯ REAR ¯

~ .098     ~
~ .I05       .097 ~        ~ .I02

SPECIFIED AIR GAP .I02
{INDEX FROM BOTTOM

I/~! PFR DRAWING NO.
- 1897F83

NAGNFTIC CENTER 3.BOO FLOAT IN- 3.48C FLOAT OUT- 3.980
HZ V 1-2 V 2-3 V i3-I A 1-2 A 2-3 A 3-I K-WATT SECVOLT

!?;i I PT INPUT 60 6605. 6618. 6612. I00. lO0.    99.    3z~.6
i;,’l VIBRATI[IN DATA    DISPLACEMENT ;- MILS PEAK-~IO-PEAK, VELOCITY - INCHESISEC

FRONT BRACKET     REAR 8RACRET      FRONT SHAFT       REAR SHAFT
_ _ _ H 0.~00 MILS H 0.280 MILS H 0.0 MII_S H 0.600 MILS

,ii!i’
V 0.210 MILS V O.18D MILS

@

A 0.380 MILS A 0.200 MILS
_ TFMPERATURE DATA- DEG C :TIME -

FR BRG (TEST) - 0.0
FR BRG {CUSI) -
FR BRG, OIL IN- 0.0
FR BRG, OIL OUT- 0.0
WATER TEMP IN - 0.0

FL~W DATA - GPM                    :
FR BRG OIL - 0.0
Oil PRESS, PSIG- 0o0

CtISTOM~R - INTERMOUNTAIN POWER

,V 0.0 MILS V 0.500 MILS

2200 ROOM AIR - 29.5
RR BRG {TEST} - 0.0
RR BRG {CUST~ - 50.8
RR BRG,OIL IN - 0.0
RR BRG,OIL OUT- 0.0
WAIER TEMP OUT- 0.0

REAR BRG GIL - 0.0
WATER - 0.0

S.O. - 1667AA-Ol

IP12 001880



HORIZONTAL    INDUCT iON MOTOR COMMERCIAL IESI SHEET SHEE T 2

~.U~TOMFR -- INTERM~UNTAIN POWER

DATE - APRIL. 25 1984

S.O. - 1667AA-01

NOISE DATA TAKEN WIIH A B & K TYPE 2210
NITYPE 1616 I,/3 OCTAVE FILTER SET AT A
DISTANCE OF 3.00 FEET BETWEEN THE
INSTRUMENI & THE MACHINE UNDER TEST

BEAR ING

DIELECTRIC
RES SET I 10.2’
RES SET 2 I0.2
RES SET 3 10.21
RES SET 4 10.22
RES SET 5 I0.2~
RES SET 6 10.21
RES SET 7 i0.17

TEMP. SENSORS - CHRCMEL
BRG. FRONT 2..5.1
RRG. REAR 25.3

PROBE

.~LOW ROIL      0.0              0.0
RR. TRUTH TRACK    I                      2

0.0

NOTE: THE VALUE OF ZERO INDICATES:

DBA
8~o2
83.1
83.8
81.8
79.3

POS IT ION DBA
6 80.5

8 81.0
AMBIENT 81.I

INSULATION
IEST FOR SPACE
I MINUTE HEATER

VOL IS REST STANCE
I~200o I ~2.70

O. 2 0.0
1500. 3 0.0
1200.

TEMPERATURE
AT I~ITIAL

READING, DEC C
25°

PROBE NO.
1 2

0.0
I 2

0.0

CONSTANTAh

Ro VOLTS&HZ 0.0

R. VOLTS&HZ 0.0

BE AR I NG
I NSULATION
[ MEGUHMS]

0.0

I. IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
CIECUIT. NO DATA WAS TAKEN.

~. {HB MACHINE IS NOI EQUIPPED WITH THAT PARTICULAR DEVICE DR CIRCUIT.

IP12 001881



~ESTI NGHOUSE
~EAVY INDUSTRY MOTOR DIVISION

ROUND ROCK, TEXAS

CtI~,TtlM!::R - INTERMOUNTAIN POWER SoOo - 1667AA-OI

2 TO0 HoP. INDUC TION MOTOR
6600 VOLTS 3 PHASE 897 RPM 60 HERTZ 8 POLES

STAT(IR N(]o - ACI603 ROT{JR NO,     - AD1510

STATOR RESISTANCE TERMINAL TO: TERMINAL         CoI~9 AT 25 DEGREES
I AIR    GAP - FRONT      O.lOi              - REAR           0.098

PHASF RFITATION TI,T2, T3 CCW SH~FT VOLTAGE - 0.0

MAGNETIC ~.ENTER - 3.800           FLOAT IN - ].~BO           FLOAT OUT -
-(MEASURED FROM SHAFT SHOULDER: TO BEARING _FOUSING FACE}

I PT ~PEN O.    bOLTS 0.0 AMPS 0.0 K-WAITS

FINAl    BEARING TEMPERATURE    |TOTAL|

.............. FRONT    57.5    REAR    50.8    AMBIENT AIR

VIBRATI ON

H~RI ZRNT At
VERT
AX I At.

29.5

8RACKEI.
FRONT ’ REAR SHAFT
0.300 MILS : 0,280 MILS 0.600 MILS
0.210 MIIS 0,180 MIlS 0.500 MILS
0.380 MILS 0.200 MIL-~

3.980

60 HERTZ
60 HER TZ

INSUi ATION TEST
FINAL INSULATION RESISTANCE FOR 1 MINUTE

STATOR 5000.00 MEGOHMS 14200. VOLTS
ROTOR 0.0 MEGDH~S O. VOLTS
RID’S 2600,00 MEGOHMS 1500. VI~LTS

V~T~ AMPERES LB. FT.
Vl-2 V2-3    V3-1    Al ’    A2     A3     KW     TORQUE

~-~ 57?4. - " 57~8.    5784. 1248.. 12~0. 122~. 2256.     11050
INRUSH & TDRQUE AT RATED VOLTS - I~20 AMPERES, I~SlO LB. FT
N~TF: THE VALUE OF ZERO INDICATES:

..... 1~ IF THE MACHINE IS EQUIPPED WITH THAI PARTICULAR DEVICE OR
CIRCUIT, NO DATA WAS TAKEN.

_ ~= THE MACHINE IS ~OT EQUIPPED WITH THaT PARTICULAR DEVICE OR CIRCUIT.
THF ABOVE IS A TRUE A~D CORRECT RECORD O~ DAIA OBTAINED FROM TESTS
MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHOUSE EtE{TRIC

~ ~_~.~RAT~ON,{. R~UND ROCK, TEXAS.

TEST ENGINE-ER

DAIE -

IP12 001882



I’~i M ET E R
-~"! MAKF TYPE SER IAL
~ B&K 2210 659924

NOISE TEST SHEET SHEET
SHCP ORDER NO - 1.667AA-01

HERTZ        60. VOLTS -     6600. OATE - APR 25 1984
ENCLOSURE -      WP~                       MIC LOC - 3 FT

IEST ENGR- RICHMOND

MEASURED

3

SOUND PRESSURE |DB|
POSITIONS

4    5    6    7 8

86.2

79.3 78.4 79.3 79.9 80.3 81.7

77.5 75.8 76.6 76.0 77.0 78.3

81.5 81.0 76.0     74.9 77.9 79.8

7%.2 75.9 72.6     73.2 79.8 76.1

67.5 67.0 65.9 65.2 65.8 67.3

60.2 58.8 57.7 57.1 58.2 60.2

83.8 81.8 79.3 80.5 84.3 81.0
89.7 87.3 86.6 88.9 94.7 89.0
9/,.0 87.9 88.2 89.3 95.5 89.6

I/ OCTAVE FILI.
MAKE TYPE SERI-~L
B&K 1616 7657,C7

MICROPHONE
MAKE TYPE SERIAL
B&K 4165      775339

IP12 001883



~.USTOMFR - INTRMNT POWR
HP -~ 2100. POLES - 8.
FRAME- 800-180D

ESIGN FNGR - BANSAL

NOISE TEST SHEET SHEET
SHCP ORDER NO - 1667AA-01

HERIL " 60. VOLTS -     6600. DAIE - APR 25 198/*
ENCLOSURE -      WP}                       MIC LOC - 3 FT

TEST ENGR - RICHMOND

AMB IE NT

3

77.3

78.1 18.4 78.~

77.2 77.7 71.1

89.3 80.6

SOUND PRESSURE |DO|
POSITIONS

4    5    6

79.6 78. 0 76.8

7    8

75.6 78.0

77.9 76.3 77.9 77.7 78.3

15.3 76.9 75.3 76.8 76.9

78.4 80.6 78.8 75. I 77.4 77.9

1 o6K
72.6      72.8      72.0

2.5K
3.2K

67.5     68.0     67.0
5K
6.3K

8K                  59.1      59.3      59. L
IOK

A 82.0 82.2 82.I
C 85.7 86.0 86. I

L IN 87.3 86.3 87.0

METER
IYPE S ER IAL
2210 659924

71.5 70.0 70.2 70.2 71.1

66.3 66.8 64..5 64..4 66.3

58.0 57.2 55.9 55.6 58.6

82.0 80.0 79. i 82. I 80.3
86.7 84. 7 83.6 84..5 85.4
88.0 85. 3 84..6 85.6 86.2

iii: OCTAVE FILJ.
MAKE TYPE SERIAL
B&K I~,16 7657C7

MICROPHONE
MAKE TYPE SERf AL
B&K 6165 775339

IP12 001884



NOISE TEST SHEET SHEET
I,, f.tJSTOMFR - INTRMNT POWR                                            SHCP ORDER NO - ].66TAA-OI
!’~!HP -     PRO0.    POLES -      8. HERTZ - 60. VOLTS -     6600. DATE - APR 25 1984

FRAMF - 800-1800 EHCLOSURE- i~PI MIC LOC - 3 FI
IDF.SIGN FNGR - BANSAL TEST ENGR - RICHMONO

OCTAVE B~ND LEVERS
125 250 5001 IK    2K    4K    8K A C LIN

AVE 87.~ 77°3 7/+.~, 76.4 73;9 64.6 56.2 79.6 88.2 89.8
{SUM OF OCTAVE BANDS) 80,,6 88.3 88.5

MAX 94.2 79.0 75.8 78.6 79.,3 67.1 57.2 81.3 9/,.3 95.0
{7) {8} (t,} 13,) IT) (I| fS~ 17} 17} {7|

MIN 80.0 75.4 72.8 71.9 69.6 62.2 54ol 76.3 83.6 86.9
{11 {4} {4,1 161 15) {6) (63 15| {5) (4)

METER Ill OCTAVE FILT. MICROPHONE
TYPE SERIAL MAKE TYPE      SER [.~L MAKE TYPE SERIAL
2210 65992~- B&K 1616 ’ 7657C7 B&K 4165 775339

MOTOR TESTER

APPRD TEST DEPT

APPRD ENGR DEPT

IP12 001885



BUIFFAIO DATA ,’CENTER

POLARIZATION :INDEX DATA

SHOP ORDER
1667AA01

DATE
APRIL 26 L984

POWER SUPPLY TEMPERATURE TEMPERATURE
SERIAL NO.     (DRY 8~ULB] (WET 8ULBJ
76~6 24°50: 18.,50

INSULATIUN RESISTANCE AT 24.5 DEG C

P HASE A
M EGCHM S

3135
5940
8085

10065
14850
19800
23100
24750
2805(~
2970C
31350
3300(3
3465 0

RESISIANCE
PHASE A

1160
2198
2991
3724
5494
7326
8547
9157

10378
10989
11599
12210
12820

C ORREC ~E D

INDEX
A

3.44

PHASE 8
MEGOHMS

3300
5940
8250

10725
16335
23100
24750
31350
33000
34650
36300
37950
39600

TO 40 DEG C
PHASE B

1221
2198
3052
3968
6~44
8547
9157

11599
12210
12820
13431
16041
14652

B
3.69

- VMI SP

REt ALIVE
HUMI Ol TY

55 ~;

PHASE C
MEGOHMS

3713
6683
9075

12375
22275
31350
41250
53625
61875
66000
70125
74250
78375

PHASE C

1374
2473
3358
4579
8242

I1599
15262
19841
22894
24420
2594b
27472
28999

6°33

REt EASE 2

IP12 001886



I00.
90.
80,
70.
60.

50.

40.

30.

d

¯ 6 .7 ,$ .9
T~HE,

7 ~

CURVE "A" -
CURVE "B" -
CURVE "C" -

PHASE "A"
PHASE "B"P’f= 3.7
PHASE "C"

INSULATION RESISTANCE
S.O. /~
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WESTINGHOUSE ELEOTIkIC CORPOI~TION
REPAIR SERVICES DIVISION

Heavy Industrial Motor Parts Support Center
I-H 35 North & Westinghouse Road

Round Rock, Texas 78,~81

DATE:

TELECOPIER NO:

FROM: E) ~ ~ v~ e~

NUMBER OF PAGES (Including this sheet)

Please call the following number to venfy message received or if
any problems occur during transmission:                     -

(5121 388-0116 or
(WIN) 641-0116.

Our FAX number: (512) 388-0320 or
(WIN) 641-0320

NOTE:

Reference: PAM motors S.O. 1667AA and 1668AA minor overload operation

These motors can be operated at I0 to 15 amperes above nameplate
rating on either speed without affecting the motor adversely. There
is sufficient mechanical and thermal margin to accommodate these
small increases in load on a continuous basis.

There appears to be significant thermal margin on these machines but
we would have to perform a study to determine the maximum horsepower

~papability on the machines. There is term witha ~hort problem design
rogram access now but the problem should clear shortly and we will be

able to quote a study.

ZO£Z~9 " ON 73l 33WIN33W9

IP12 001888



GE~,~ ~IAL NOTES

IFACTURER’S WARP NTY ON THIS EOUIPMENT TO BE IN
EOUIPMENT MUST [E INSTALLED IN STRICT ACCORDANCE

:AWING AND THE ItFrRUCTION BOOK.

HEAVY XNOUSTRY ~OTOR OIVISION OOES NOl HAVE
TY FOR LATERxI_ ~O TORSIONAL CRITICAL SPEED
OF THE INSTALLA,ION. MOTOR DATA NECESSARY TO
: STUDIES WILL BF FURNISHED ON REOUEST.

HEAVY INDUSTRY ~OTOR DIVISION IS NOT RESPONSIBLE
ON OESIGN. MO[O ~EIGHTS ARE SHOWN AND
REACTIONS NECESI~Y FOR FOUNDATION DESIGN ARE

~ THIS DRAWING.

~DPLAY IS 0.5 Ih I, TO{AL. A LIMITED END FLOAT TYPE
REQUIRED TO LIM ,r ENDPLAY TO O.~Q INCH.

IPPLIED BY WESTI, pHOUSE HEAV% INDUSTRY .’OTOP
~UNOATION BOLTS, LIFTING BEAMS, SLINGS. ~PREADER
-APING OILS, COU~.INGS AND COUPLING GUArdS,
AND OOWELS.

NOT DESIGNED "’~ IAKE ENDIHPUST.

_

I0.0

A~]P
[P, ,~KEi

I I

REAP

11.50 USABLE
LGH OF SHAF!

9.~s . 5 _-ooo
7~h÷.O01

.... -.000

INDICATOR_I__

¯ x~+.O00
6- 1~-_.016.

3 .50
3

~ .500+’001
- 000

7. o,?o

SHAFT EXTENSION

I

~lr~r OIdlr ~�. CeBerl[ Order Ro. ~hep Order

~bc~k and W[lco~                                   Project ~lle 925~.6Z.360L~ $~c. 2Ot~

B & w P,O. 3366011336622

~ Poa CO~S~O~IO~

on these draying(s) Spd. Approval by:

~y "~ult in a pr~e c~ase andlor shipment I    d~Xay.
delay,

~ese prints supersede pr~n~s previousl7 provided.

pOHAPPHOV~L, TO HAINTAIN SHIPPING
ScH~n~LE, A~pRO-ED DWG$., ~ST BE
~CEIV~ B~ WESTINGHOUSE ON           ¯

ace in compliance vt~h your spelL-

Ourltne 1897F83 ~£V 06

Hoto~ H{r. Ea~ln& I~10.915.5 Ampa,

St~tor RTD Type 10 OF_H, Copper

(Calculated) 3/4 Lo~d 96.2/95.5

Pover Facto{ ~/~ Load 88.5/77
(CaLculated) 3/~ Load 86/70

112 Load 80157

Numbers I and 2

D~P~A (CaLculated)
Frame Size 800-1800570

Hertz ~"
Phase 3

AppLication

Poles
gp~ 11951897

L.R. ~ps 645Z/136%
Star,inS Torque

Safe Locked Time (85Z V) 58.7/92.~
Accel. TL~ (~1 Vo/~s) 69;0155.8 secs.

IP12 001889



Westinghouse
Electric Corporation

Heavy Industry Motor Parts Support
Center

Box 185
Round Rock Texas 78680-0185
(512) 388 0116

September 14, 1990

Intermountain Power Service Corp.
Route I, Box 864
Delta, Utah 84624
Attn: John Christianson

Reference: PAM motors S.O. 1667AA and 1668AA minor overload
operation

Dear Mr. Christianson,

These motors can be operated at i0 to 15 amperes above nameplate
rating on either speed without affecting the motor adversely.
There is sufficient mechanical and thermal margin to accommodate
these small increases in load on a continuous basis.

There appears to be significant thermal margin on these machines
but we would have to perform a study to determine the maximum
horsepower capability on the machines.    There is a short term
problem with design program access now but the problem should clear
shortly and we will be able to quote a study.

Regards,

Duane McEachron

DM: jh
HIMSC370

IP12 001890



[//] REQUISITION FOR CAPITAL EQUIPMENT

[XX] PURCHASE AUTHORIZATION FOR EXPENSE ITEMS

Purpose of Rateriats, Suppties or Services: To determine the

maximum loading capabitity of the existing PA Fan Rotors.

Date January 22, 1992
Req./PA No //
P.O. No
Vendor
Terms
FOB
Ship Via
Conf. To:

Suggested Vendor

Qty Unit

I     tot

Remarks: //

gestinghouse Motor Company

PO Box 277

Round Rock, Texas 78680-0277

Description Setter or
Noun Adjective Catatog # Ranufacturer

Perform anatysis of the design of the PA Fan Rotors provided under

gestinghouse shop order numbers 1667AA/1668AA to determine the maximum

toading capabitity. Load capabitity shatt be based on a maximum 80 C

rise with the motor operating at 4700 ft and a 40 C ambient. Raximum

toading shaft be given in horsepower for both speeds. Anatysis shatt

inctude art revisions to nameptate information. Expected performance

inctuding efficiency and power factor shatt be given at no toad, 25~

toad, 50~ toad, and 100 ~ toad. Raximum capabitity shatt be based on

current IEEE, ANSI and NERA standards. Four copies of the report shatt

be provided. Provide test reports from etectricatty identicat motors.

TOTAL ESTIMATED COST

Unit
Cost

5300

Account No.

Uork Order No.

Delivery requested by [Date] FEB 21,1992 Originator Jon P. Christensen=~

91-97827-00

Extension

$5300

$5300

Dept. Mgr/Supt. Date Station Manager Date Operating Agent

INTERMOUNTAIN POWERSERVICE CORPORATION

Date

Form IPSC 9A

IP12 001891



_~ WestinghouseMotor Company ..... 7w~. ~j~,~ s.~

Quick Service QtJotltlon

TO

Hark I.idMI

P.O. Box 377
Round Ro~k, I’X

(51~) 1~.414!, Ext.
WIN eli.Til!!
FAX 512-1!44.58001,~12

))>Attn.. _~,~ C~r,s"re~e,,-I Pages

Phone ~o~) f(.,,~/- */~’/~/ _Fax

Confirming vo~al quotltion to

Our Neg, NO.
Shop Orcler No,

,. Dire
Ultimaste Cultomer (if ree&le) ...... , ,

Dear Sir,
We ~re pleased to ~onflrm the verbal quotation msde on the above d,,ta as follows:

FrEM QTY,

O

After Market ~lee 81GNATUF~

HOTEl (1) Quotziion ,xplm~ In ~ Oiy= Or on notice.
(2) Shipment quoted is based on m~ipt of compMto Informmlon at the

(4) Suble= to ~e terms a~ londiti~e WMC lotlil Po~
(~) Term= ~t ~ from ~ of Invo~.
(e)_~l%e~ ~ F,O.B. ~hl~ng P~I. FRT#~. and not ~1o~ ~i!1~ 8= ect~

IP12 001892



))>Attn.. ~=..£~. ~,,~r~,&"l’=,’r’,¢~,’~ Pag~ ,.i!

COnfirming verba! quotation ~ ...........

CO~,~A~ 1~ 0 i ~

Ma~ Lldell ~[~ @
After Market Sales 8p~laltet

Renewal Pa~s & Sexless

IH-,I~ & Westinghouse Rd.
P.O. Sex 277 (7~0-0277)
Round Rock, I’X 78881

(512) 218-7248
WIN
FAX 512-244-550015512

Ultimate Customer (If resale) ...............

Dear 81r,
We are pleased to confirm the vart~ quot~tio~ m~de on the =d~ove d~te e~ follows:

ITEM        QTY.                                                                                                     PRII~E TOTAL DELIVF.RY
PRODUCT D~$GRIPT](2~I

IOTE$ (1) Quotation expires tn ~ 0 Days or on notice.
(2] Shipment quoted Is I~ts~ on
(3) 8tcx=k shlpment~ =re quoted subje, ct to :prior sale
(4) Subject to the terms lind ~=onditiona WMC ~e!ling Polk.y 100.
($) Terms net 30 from date of
(8) Delivery it F.O.B. 8hipping Point* FRT/Ppd. and not

IP12 001893



MOTOR DATA

Customer:
Apparatus:

Date Prepared:

INTERMOUNTAIN POWER

PAM INDUCTION MOTOR

02-26-98

SERVICE CORP.

Customer’s Purchase Order: 92-52591

Westinghouse General Order: XH20246

Westinghouse Motor Co. Shop Order 25155AA

WMC    ;
WestinghoUse
Motor Company

Post Office Box 277
Round Rock, Texas 78680-0277

IP12 001894



WESTINGHOUSE MOTOR COMPANY
. ROUND ROCK, TEXAS

WMCENGINEERING REPORT
WMC-EER-92-002

DATE: February 25, 1992

SUBJECT : Study to determine the maximum loading capability of the
machines Supplied earlier on S.O. 1667AA-1668AA without
exceeding temperature rise up to ANSI/NEMA Class B.

DISTRIBUTION: J. M. Lidell
R. J. Connolly

ABSTRACT: It has been found that the machines can be uprated from
4000/2100HP 6/8 poles, PAM, 1.0 service factor to
5000/3200HP, 6/8 poles, PAM, 1.15 service factor and can
operate without exceeding the ANSI/NEMACIass B temperature
rise limits.

APPROVED:

/~an Ja
. Conomos
get

Induction Engineering

APPROVED:
M. K. Wen
Manager
Advance Design &

S. P. Bansal
Advanced Design Engineer

D. ~. Kosar
Staff Engineer

Development Engineering

IP12 001895



WMC-EER-92-002
Page 2

OBJECTIVE:

The purpose of the study was to determine the maximum loading capability
within ANSI/NEMA Standard requirements of Westinghouse Motors supplied
under shop order 1667AA and 1668AA.

DESCRIPTION OF EXISTING MoToRs

4000/2100 HP, 6600V, 3 PH, 60 HZ, 1195/897 RPM, WP-I enclosure, 1.0
service factor, 80°C r~se (by resistance). Frame size 8018, horizontal
induction motor.

Rated Amps
Starting torque
Pull out torque
Inrush

303/186 Efficiency
89/106% Full Load 96.32/95.82%
252/321% 3/4 Load 96.36/95.52%
1953/1352 Amps (643/728%)     1/2 Load 95.63/94.48%

Power Factor:

F.L. 89.2/76.9%
3/4 Load: 87.9/70.5%
1/2 Load 82.8/58.4%2

Machine was designed for 85% reduced voltage start, unloaded start per
Curve # 7-7-81-2 (Revision 2) and driven equipment load inertia 152185
LB-FT2.

LOADING CAPABILITY

The machine can be operated at 5000/3200 HP at 6 and 8 pole respectively
at 1.15 service factor without exceeding the NEMA Class B temperature
rise limits.

Expected temperature rise at 5000 HP, 6P speed at 1.0 service factor is
70°C and at 3200 HP, 8P speed at 1.0 service factor 46°C (by resistance)
at an altitude of 4700: ft. For this study it is assumed that machine
will be started unloaded per the earlier load curve #7-7-81-2 (Revision
2) and driven equipment load inertia is 152185 LB-ft~.

Performance data at both the speeds, which includes the nameplate
information is attached. Speed-torque curves and thermal limit curves
at rated voltage and at 90%, 85% reduced voltage start are attached.

IP12 001896
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MECHANICAL CONSIDERATION

Many factors are taken into consideration when making a mechanical
design integrity evaluation of electric motors. The basis of this study
is the upgrading from 4000 HP to 5000 HP, 1.15 service factor, which is
a torque function. Therefore, only those features of the motors that
are torque related or dependent have been analyzed. The value of torque
that was used in the calculations was the highest anticipated torque at
any of the operating conditions.

The torque that is developed in the airgap is transmitted to the
foundation through the. stator core and to the driven equipment through
the rotor core and shaft. The following were analyzed:

Foundation Reactions
Stator Core-to-Frame Attachment
Rotor Core-to-Shaft Attachment
Shaft Fabrication Stresses
Bearing Journal ’Shear Stress
Shaft Extension .Stresses

The new foundation reactions are given below.

Foundation Reactions per Bolt

Rated Torque Motor Weight/4
Maximum Torque Motor Weight/4

÷/- 2,270
+/- 18,000

CONCLUSION

Temperature rise of stator winding when motor is operating at 5000/3200
HP, S.F. 1.00 is still expected to be within class B. Since rise is
within class B, the thermal life of the insulation will not be reduced
compared to designed (nameplate) life at 80°C rise. Motor can be
operated at 1.15 service factor with temperature rise limits per ANSI.

The calculated stresses in the locations given above have been judged
acceptable for the new horsepower rating.

The foundation should, be reviewed for the additional loading created by
the increase in horsepower.

DISCLAIMER

The conclusion of this study is not to be interpreted in any way to
include warranties orassumption of any responsibilities or liabilities.

IP12 001897



NESTINGHOUSE    MOTOR    COMPANY

ROUND ROCK,! TEXAS

3MER       INT2RMOUNIAIN
CUSTOMER    ORDER    NO. -" --
4PPLICATION
S-J.25155AA

...... DATE -

G.3. XH20246

FEB 25,92

OATA FOR WORLD SERIES, HORIZONTAL, 8RACKET TYPE INDUCTION MOTOR

I. R4TINS

HP 5003 HERTZ                                         60RPM FL 1193 SERVICE FACTOR 1.15__VOLTS .... 6600 ..... RISE C (1o00 SF) 80AMPS    FL 3B2

-~
METHOD RESPHASES 3 AM~IENT    C 40

INSUL CLASS F
KVA CODE O
DUTY              CONTINUOUS

2. MECHANI’AL

FRAME BOIB
ENCL TYPE WP-I
ROTATION
STATOR WT LBS    *
SHAFT EXTENSION $70

¯ Per outline
drg 1897F83

BRG TYPE
LUBE TYPE
NO. ~RSS
ROTOR NT LSS

SLEEVE END PLAY INCH 0.50
SELF MOTOR WK SQ 9576

2 LOAD WK S~ 1521B5
* TOTAL WT L~S *

STARTING P-~-~DR,M~�--~- - NOMINAL,

TEMPERATURE
40CAMPS (LR)

1953AMP~ (_LR)
POWER FACT~ ,~ 513

15.9START TDR~UE ō 72 71
R-ULL~UP_~OR~UE_~ .... 72 _.71 ._ACCELERATION $2C

~0.~

i~0% VOLTS

1946
__512
16.~

SAFE    LOCK .... SE~ FROM .HOT 40.5

AT 100% VOLTS:
PULLgJT TDR~UE v............. "~-:__202

VALUES WITH (~) ARE GUARANTEED

90% VOLTS 85%_VOLTS
GOC &OC

172~ 1612
~53 424

15.6 15.4
55 48
55

55.7 69.5

51.8 59.3

- EFFICIENCY - _~OMINAL

_3A0 ~,¯ "o     115 i00
~FFICIENCY ~’- -o    95. ii _ _96.33

PO~ER    FACT3R    - NOMINAL

75            50
96.69        96.16

115
B3.2 49.1

75 30 zs- ~o Uo~9.
=’9.1 $5.I -’/I, ~

IP12 001898



4ESTI~GHOUS~    MOTOR COMPANY

ROUNO ROCK,: TEXAS

:3MER       INTERMJU~TAIN POWER ........
CUSTOMER    OROER
APPLICAT!~
S,J.E~I55AA

U.S.A.

DATE - FEB 25,92

DATA FOR WORLD SERIES, HORIZONTAL, BRACKET TYPE INDUCTION MOTOR

I. R~TING

HP 3203 HERTZ                                         60
RPM FL 395 SERVICE FACTOR I.i5--VOLTS    .__ 6503
AMPS    FL 265 METHOD RESPHASES 3 AMBIENT C

INSUL CLASS F
KVA CODE E
DUTY              CONTINUOUS

2. MECHANI

FRAME 801.7
ENCL TYPE
ROT’ATIO’q [ODE)_
STATL]R ~T LOS     ,
SHAFT EXTENSIO~ S70

* Per outl~e
drg 1897F83

BRG TYPE SLEEVE
LUEE TYPE SELF
NO. 8R8S 2
ROTOR WT LEE ,

END PLAY INCH 0.50
MOTOR WK Sq 9576
LOAD ~K SQ 152185
TOTAL WT LBS ,

3. STARTIN3 PERFORM~~�~-_ NOMINAL,    VALUES ~ITH (~=)    ARE GUARANTEED

.......................... IO-O~_~OLTS ....... 90,~___VOLTS .. 85~ VOLTSTEMP~RATU~E 75C      ~OC #OC 40CAMPS (LR) 1348    135Z 1193 1115AMPS (LR) ~ 509 .... 511 - #51 k22PgWER FACTOR % IE.i    i4.7 I4.4 i4.2START TORQUE ~~ 7i 70 55 48-P~LL-JE_~3R~UE_~ ....... 71 ____70 .......... 55 48ACCELERATION SES 33.6 46.0 55.6
SAFE LOCK    3E3 FROM HOT_63.7 _ . BI.2

AT 100% VOLTS:

..... o--~__211

93.0

~- EFfICIEnCY - \~OHINAL

L3A3 ,% 115 i00 75 50EFFICIENCY t~ 96.13 ~ _£6.30 _ 96.36 95.89

L3~3 ~ 115 103

IP12 001899



FL

LOQO

LDRD

INDUCTION MOTOR STIqRTiNO CHARACTERISTICS

( CALCULATED] AT 1007.    LINE VOLTAOE

CUSTOMER INTERMOUNTAIN POHER ENGINEER
NEG ~5155A~

8ANSAL

HP 5000 VOLTS BBO0     PH 3 HZ 60 POLES
PF 0.89 FL RMPS 380 LOCK RMPS[Z] 514

TOROUEILB-CT),          ~92093_~ IOCK_ TOROUE(XI

RPM
RPM

NK~[LB-FT

CURVE

I0O

gO

182~85         MOTOR NKqLB-FT~I 9576

CLOSED                     RPPLI CAT I ON
FRAME 8018
PRIMARY A!R

L

8O

5O

2O

F

r ," i T

............ nCc ~ ~

120

i00

240

I

150

|

LI~NE’ ’ ’
, , Hnrb, , ,

200 250

480 600

7.

7.

NE( SEC } =

TOROUE

CURRENT

~z.o ’,’,~c-~nOUSE MOTOR COMPANY ROUND ROCK,    TEXAS

IP12 001900



FL

LORO

INDUCTION MOTOR
( CALCULATED i’)

OUSTOMER
NEG ~5155~
HP 5000
PF 0,89

TOROUE[LB-FT]
NK~{LS-FT~

STARTING CHARACTERISTICS
FIT    -90 Y.    LINE VOLTAGE

INTERMOUNTRIN PONE, ENGINEER BANSRL

VOLTS 8800 PH 3
FL liMPS $80

22023 LOCK
152185 MOTOR

HZ 80          POLES 6

LOCK IIMPS(Z 454
TOROUE( Y. ) 55

HKZ(LB-FT’) 9578 FRAME

RPM [FL) 1193
RPM ~SYNI    1200

8018
LORD CURVE    IV[ CLOSED APPLICATION PRIMARY AIR FRN

0 50 i00 150 200 250 % TORQUE

0 120 240 380 480 800 Z CURRENT

NEST INGHOUSE MOTOR COMPANY ROUND ROCK, TEXAS

IP12 001901



INDUCTION MOTOR STARTINO CHARACTERISTICS
I CALCULATED) AT      85 %    LINE VOLTAGE

CUSTOP~ER iNTERMOUNTAIN PONER
NED ~$155RR

HP SO00 VOLTS 6600    PH B
PF 0.89 FL AMPS 380

Tn ~uROUE(LB-FT]    20023 LOCK
,LO-FT2] 15z185

CURVE iVC CLOSEO

ENGINEER

HZ 60 POLES 6 RPM
LOCK AMPS[%]    424 RPM

TOROUE[X] 48
MOTOR HKqLB-FT2] 9576 FRAME     80

RPPLIC@TION PRIMARY

w
L~
r,

5O

4O

3

J

b

MOTOR
TORQUE

1oo

2ao

50

120

ISO 200 250
I I

480 600

BANSAL

(FL)
(SYN)

18
R FAN

1193

1200

TORQUE

CURRENT

WESTINGHOUSE MOTOR COMPANY ROUND ROCK,    TEXAS

IP12 001902



"I ME - CURRENT FIND THERMFIL L IM I T CURVES

! ! i ! ,
V!"N’No OvERL(~nO 1200 HP

RPM( SY

’ ’, ’, i I ~It 6800 VOLTS

..... CC TI.... VOLTS I:I . ME(

THERMFIL L I M I T ] , i .... , , l --

4O

9O

2O

0

FICCELERFIT ION TIME

VERSUS CURRENT
FL TORQUE =22023 LB-FT
LOCK TORQUE=ISS9? LB-FT
FL RMPS       =880 AMPS
LOCK RMPS =1953 RMP
MOTOR NK2 =DST6 LB-
LORD NK2 =152185 L

S
FTz

B_Fr 2
LORD TORQUE CURVE N

IVC CLOSED
PRIMARY AIR FAN

I

i00        200 4O0 500 600 % CURR

NEST INOHOUSE MOTOR COMPRNY ROUND ROCK, TEXR8

IP12 001903



W

T I.ME - CURRENT RND THERMRL
CUSTOMER: INTERMOUNTFII N PONiER

’     ’ OV~RLORO’ -RUNN’[NG

lO0

8O

6O

BO

4O

3O

2O

L IMI T CURVES
ENGINEER: BFINSFIL

5000 HP
1200 RPM{SY’
1193 RPM~FL
6600 VOLTS
3 PH 60 HZ

8018 FRRME

VOLTS ACC. TIME(SEC~
) I00 Y. R ) 40.4p
) 90 % B ) 56.67
] 85 X C ] 69.49

......

I:IC ,~ELERR~ [NO

FtCCELERFI T ]: ON T ]: ME
VERSUS CURRENT

FL TORQUE    :2202B LB-FT
59? LB-FT
0 RMPS
53 AMPS,~
76 LB-FT 2
2185 LB-F
CURVE NO.

LOCK TORQUE=IS
FL RMPS       =38

I

BOO      4O0
i 7. CURF

SO0 600

LOCK RMPS    :19
MOTOR NK2

LORD NKz    -15
LORD TORQUE

IVC CLOSED

PRIMRRY RIR FRN

I

I00         200,

NE S T I NOHOUSE MOTOR COMPRNY ROUND ROCK, TEXnS
.... :::--- L-

IP12 001904



INDUCTION MOTOR STARTING CHARACTERISTICS

CUSTOMER

NED 2515~@@

HP 3200
PF 0.82

FL TORQUE~LB-FTI
LORD WK2[ LB-FT21
LORD CURVE

{ CliLCULliTED ),! liT 1007.    LINE VOLTI::IOE

INTERMOUNTRIN PONE~

VOLTS

FL AMPS 265
18764

IS2185
IVC CLOSED

P!H 3 HZ 60
LOCK RMPS{X]

LOCK TORQUE(X) 70
MOTOR NK=(LB-FT~) 9576

RPPLICRTION

ENGINEER    BRNSRL

POLES 8 RPM (FL) 895
510 RPM {SYNI 900

FRAME 8018
PRIMARY AIR FRN

100

9O

8O

7O

6O

50

40

3O

2O

tO

I

5o
~

120

I

3

200

480

L I:NEHM,PS

TORQUE

CURRENT

3~

WESTINGHOUSE MOTOR COMPIRNY ROUND ROCK, TEXRS

IP12 001905



INDUCTION MOTOR STARTING CHARACTERISTICS
I CALCULATEDI liT      90 Y.    LINE VOLTAGE

FL

LORO

LORD

CUSTOMER      !NTERMOLINTRIN PON:ER
NED ?.-5 1 5SIqR

ENGI NEER

HP 3200 VOLTS    6600
PF 0.82 FL QMPS 265

TORQUEtLB-FT)    18764
NK~[LB-FT~] 152185
CURVE IVC CLOSED

IO0

9O

8O

70

"1-
~J
Z
>..

,,, 30

2O

10

PH 8 HZ 80 POLES 8 RPM (FL) 895
LOCK lqMPS{7.}    450 RPM [SYN) 900

LOCK TORQUE(Z) 55

MOTOR NK~(LB-FT~) 9576 FRAME     8018
QPPLICRTION PRIMARY AIR FFIN

DPP TIMF[RFPI

0 50 i00 150 % TOROUE

0 120 240 $60 Z CURRENT

200 250

480 600

WEST I NGHOIJSE MOTOR COMPANY ROUND ROCK, TEXAS

4~
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FL

LORD

I NDUC T I ON MOT OR S T FIR T I NO
(CALCULATED) AT      85 X

CHARACTERISTICS
L I NE VOLTAOE

CUSTOHER INTERMOUNTRIN POWER
NEG ZSi5SRR

HP 3200 VOLTS 6600 pIH S HZ 60
PF 0.82 FL RMPS 265 LOCK RMPS(XI

TORQUE[LB-FTI    18784 LOCK TORQUE[X) 48
NKZ[LB-FT~] 152185
CURVE IVC CLOSED

ENGINEER BRNSRL

POLES 8 RPM [FL)    895
421 RPM (SYN)    900

MOTOR HKZ(LB-FT~] 9576 FRAME     8018
APPLICATION PRIMARY AIR FAN

i00

I

250

480 600

10

5O

120

,i O0

240

TORQUE

CURRENT

55

WESTINGHOUSE MOTOR COMPRNY ROUND ROCK, TEXAS

IP12 001907



T I
~:u’s
~00

~00

200

~00

80

4O

3O

tO

CURRENTME LIMIT CURVES
BRNSRL

3200 HP
900 RPM(SYF
895 RPM(FL"
6BO0 VOLTS
3 PH 60 HZ

8018    FRRME

IICC.    TIME(SEC]
t::t } 3B .;BG
B ) 46.03
C ) 55.60

AND THERMRL
TOMER: INTERMOUNTRIN POHER

’, ’,     ’,     ’, -~RUNN[N~ OVERLORD

.... , , NEC--~5155RR

..... ’ VOLTS

.... --:Z--y ,

THERMFtL L I M I T t " " ’1 ’1c {" "

MOTOR INITIRLLY [ -- -’,.- - ....! .... ,’- - ~’,~--- -B ..... ,---
RT OPERRTING [ __J ...... : ...... L _ ; __’~2~_,’_ ,
TEMPERnTURE ’ ’ ’ ’ ’ ,,

ENGINEER:

RCCELERRT I ON TIME                     :
VERSUS CURRENT__ ’ ’ ’

FL TORQUE =18764 LB-FT
II

11

FL RMPS =285 RMPS ,,                  ,,

MOTOR HK2 =95?6 LB-FT ~     ’, ’, I I ~’,
LORD HK2 =1S2185 LB-F 2

LORD TORQUE CURVE NO.

I I I I I I

0 I00 200 300 400 500 600
Z CURRE

HESTINOHOUSE MOTOR COMPRNY ROUND ROCK,    TEXI::tS

IP12 001908
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INTERMOUNTAIN POWER SERVICE CORPORATION
File:

September 27, 1990

01.12.02
43.5802

Lou Krieger Associates .
700D Billings St.
Aurora, CO 80011

Dear Mr. Krieger:

Intermountain PoWer Project Primary Air Fan Testing

We are conducting performance testing on the primary air fans
manufactured by Westinqhouse, Sturtevant Division for the
Intermountain Power Projebt. We would appreciate your providing us
with technical assistance in developing and completing the
required fan test procedures.

Preliminary testing of the primary air fans indicates substantial
differences between the calculated performance of these fans and
the actual performance. We are sending copies of these initial
tests for your review and comment.

Please have the appropriate people review the enclosed information
and contact us as soon .as possible in order to arrange a testing
schedule. If you need further information, please contact
Jon Christensen at (801’) 864-4414, Extension 6481.

Sincerely, ~

Dennis K. Killi~n
Superintendent of Technical Services

JPC: JHN: j p
Attachment

cc: S. Gale Chapman

Brush Wellman Road, Delta, Utah / Mailing Address:’ Rt, 1, Box 864, Delta, Utah 84624 / Telephone: (801) 864-4414 / FAX: (801) 864-4970

IP12 001910



TELEFAX COVERSHEET

@i/11/91 14:22     P.OI

Lou Krieger Associates
700-D Billings St., Aurora, CO 80011

TELEPHONE: 303/366-3500 TELEFAX: 303/366-0130

TRANSMI-i--;-f,,:, 01,, ,,,,...,,,

IP12 001911



-¸4

Howden ~lro~©o, Irm.
One Westinghouse pizza
Boston, MA 0213~
(6! 7) 361-3700
Fax (~17) g29-1~9

LOu KRIEGER PISSC

HOWDEN
81ROCCO
INC.

01/11x91 14:23    P.02

Howdah ~1to¢¢~, Ine.
Fluid Drive Servt(~e
Gym! DIviiIon
8111 Tlmman Aven~
Dearborn, MI 48121
(313) 03!-4000
Fax (313) ~31-4464

HOwdah ~,lrocco Inc (H.S.I.) mstntiins i
of compatenL trained me<chant�el service rep-
presentatlves and held ~e~lce engineers for the
purpose of furnbhmg technlc~1 direction and
~dVlce during ,<~tailation, ~ta~-up~ testing,
normal maintenance, inspection and repair of
field erected f~nz, fluid drtws and associated
m~hani~al
Sa~lces are offers0 m the following categ~

R~ LI~ can ~ provld~ on = firm price
b~is or on a d~lly best= Qe~hdent on
to~er raquhementl. For
plic=b~e d~ily rat~ e~ provid~ in the Daily
Rate ~h~ule which
M~l ~e mpre~en~tivea provide
technical assistance to cuslomer ~rsonnel
or provide the t~hntcal direction
vision of !~bo~ ~upp!!~ by HS,I. during all
phases of the con~cted work.
~l~r ~�~ =re provid~ by quit!fled
e~gin~m w*th the c=~bility to ~dorm total
system analysis a= ~11 es the diagnosis of
unusual field d,tfl~uttlel.

Dilly Rates
The fOllOWing daily fatal apply in the Con.h.
t)ental United States, Hawall~ or Alaska.

shift work), ~ norn~8t WOr~tn~ day
a-m to 5:~ ~ m, dub;n; wh=CP~ time the
appropriate rate for Monday ~hrOuOb Fdday,
Saturday o~ Sunday will be charge,
allowance fOr !,~nchttm~ will be

--All houri worked ira e~cess of a normal
workday wdt be charge~ at ~h~ stated rates

-- AI~ trave! tl~ will ~ C~0~ ~t the
through F.dey basic ~,e ove~lme rate

~mI S~ur~ty and Wor~ et ~ Compen~t=,:,,

P~r Dam,"
--The minimum charge tO’ ~ny day

day wu[k~ ~hai~ be ~ ~ at inn
appropriate to the ~my of the w~k ~n~
time of d~y dur’no Whi:h wr~rk wee
plus living exo~n~s. Stave= ~ Oats ~. ’

Technical Service
and

Field Labor Rates
(Domestic)

Form TS01 Rev. 10189
SubjeCt to Change W~thout Notice

Unless otharw|~,u ~gr~id, the cost O! travel
wil! be blll~l as per the Travel Rate Sched-
ule herein,
Coptee of time sheets Signed by the
mat’s repm~ntatl~ a~d ~ipt/for

ping Cost= of rental equipment not appalled
wil! 104 provided. No other receipts will be
provided,

-- Invoiced prices w!ll be tho~e in eff~t at tile
time eerv!c~ Is rendereO,

Daily Rite Sch~du!e
LI,S. Dollerl

Reid MeC:tlnlcII In~lmw ~1~

Monday lhrOUgh FddIy
Per 8-hour working day 421~, 521~ I~
Per hour in exce=~ of 8 65 85 lf~

125

sMurdey
Per 8-hour working day 610 76~ 975 !25

Per hour In exce=~ of 8 g5 12~ 140

Iun=y & N~I ~
Pe~ 6-hour day 78~ 9~ t 2~ 125

Per hour In exce~ of 8 ~S 125 1~

~yover Time -- No wo~
Ped~ (~ Day)

Monday through Fairy 4~ ~ 8~ t25

8¢turday, Sunny & N~tlonal Holl~y !~ ~ 276 125

[ he trave! rates listed are one way from heidquat!er! we thi JObltte, and will ~ added to the
appropriate ~ily rate= on the day travel
FANS
ZONE 1 --~ine, ~W Hampshire, Vermont,

Rhea Island and ConneGticut $1 !0 each way
ZONE 2 ~ All ot~er ==t~ east o! the Mi~ippl Ri~r $240 eecb way
ZONE 3-- All other states w~t ol the Mls=!~lppi RNer

(inclualng the Common~h of Pue~ Rico) ~ e=ch Way

FLU J DRIVES
ZONE 1 ~ MiChigan, Ohio and Indiana $1 ~ 0 ~aCh w~y
,tONE 2 ~ All otha~ =tMee east o~ and including Minnesota,

IOWa. Missouri, Arkan~s and LouiSiana $2=~ each way

(i~lu~Ing ~e Com~on~Ith of Pue~ Rico)

IP12 001912



LOU KRIEGER ~SSC 01/11/91 14:24     P103

Terms
The price does not include any Federal,
or toce! property taxes, license teea, priviluuu,e sales, use, exc=se, gross receipts, va~ue addad
O~ 01her lik~ Iaxe~ which m~y now or

Upon or with respec~ to ~e t~ansaclion,
property, ~ts sale, its v~F~e o~ ~ts use. o~ srly

~uch ~xes ~re fo~ the ~(~ or.~ ,~ ~he
and the purchaser aO~e:=, ~ pay ~r ~eimbu=~

Tarsi of Payment
Payment ;s O~e end paylibie net wlthin th~r~y
(301 days from th~ da~ ot each ~v~ice.
If paymems 8ta n~, r~da .n aG~r~C8 ~th
these terms, s se~ r-~ ~narge shall, w~lhout
prejudice tO th~ rtg,;i +~ HOWdah 5~9~00 Inc

COUnt of the ~ur~;ha~e~ m an a~og~t equal tO
the le~er of + ~ ’~% ~++~ mont~ On the unpai0
ba!¢~es o~ that r~te if less which shell not

cludmO ".._ ’4~., . "<ic~l

n1¢�I ~s~,~t~, ce to." ne ~nsta!latiO~ of such
repair or r~[,Iec~me~ ’~,

mknale M ~ ~ sha~ + b~ -;~m~ io~ ~ny ,0~,I Or

equipment mml~ll~dj r;au~a~ +n whol¢ or ~n

lotS, or the~ e~ pl¢.~ees age,,t~ ,~,
tractors, 1~) ~y fs~l+re !~ +,++er+e
vice Perso,n+~el =,~Si~uc’.ion, ~C ,’.>~ ~a:L~’e or
m~lfunct;onlng ~f .r~y +(;,0t=, ~quipment,
ities Or dev;ces ~ot l~,r~’shed

The purchaser ~ha,! ~+fho~
prey+de ~cceSS t,- m~ work b..

rarity obhgalr, ms

The remedies provl.ied above eta the pur-
chaser’s sole ramada! ~S for any failure of H SI.
!o comply with it= o;~lig~,l!Ons Correction of
any nonconformity ill the manner and for the
periods of Ume provi( led above shell COnStitute
complete, fuifi/Imen~
H,S.I., whether the
based on contract,
pence) or otherwise
out el the services
hereunder.
THF ARQVE WARR,
ANO IN LIEU OF
EXPRESSED OR IMI
RANTIES OF MER~
NE$S FOR PURPO,=

tn no event shall H,F
consequential Or

Cinl~ll!ellOn
Un!es= Otherwise
Is require~ to cance
minimum charge
appllcable) will be
cancelled wdhOut

Force Me!cure
Howden Sirocco b
failure t~ perform o
qua to Inclement w~

governmental iuth~
not, Sabotage, emb

"+tk-t,, m~iOr equip
~ oma~n

(0 any cause ~yo~
In th~ event of del

le~ COmpletion will
hme, mutu~lly
~eaSonsbly
oi ~u¢~ delay and tl
fo~ an~ additional

+tmllet!On nf Lleblll
~owdem Sirocco h
~rlt~t¢iors+ supplil

of otherwili for ir

fev’Bnue t065 of u

repmcemem powe

~ oP ~ost at prop

+~,(~il + ’i ~I~)~’ ~

of ell the liabilities of
lime of the purchaser are
ih tort {including negli-
*t~th respect to or arising
~r rental items furnished

kNTIl~{i ARE EXCLU,~IVE
L OTHER WARRANTIES
=LIED INCLUDING WAR-
;HANTABILtTY OR FIT-

.to be liable for incidenta!,
cial damages whatsoever.

eed, 72 hour= notification
any Service scheduled
two days plus travel

~ade for service whiCh
hour= notice,

:, shell not be liable for
’ for delay In performance
ialher, fire, flOOd, strike or
y> act of God, eat of any
>rity or O! the purChaser,
trod, car shodege, fuel or
"eCk Or delay in
~ent breakdown, .~ibility
labor, malerlall, o~ manu-
on usual ~ur~el o~
l Its r~sonable control,
ly In ~orm~nce due Io

date of dellvert, or time
~e extended by I ~rl~d
ieptable by both
=ry to overcome the
ie purchaiar ihtli be billed
costs te~uitlng from

ly
ic,, Ate employees, agents,
~r= of any tier, shall not be
tort (inoludlng negliienoe).
~ spema!, indtmr, t nciden-
I d~mages whatsoever
~ite~ to, loss of profits or
,e of equipment or ~ower
~itai, ~ost Of pUrChased
O~ tem~rafy equipment

i of the purchaser
,~y or equipment
t purchaser ~et forth h~ru~,~
he total habdit~

hu pullgr*r,m~� .~,’ bleach

Indemnffleetlon
H,8,I, shell, subject to the provision entitled
Lamaist=on of Liability. indemnify ~nd save file
purchaser harmles~ f/om but only from claims
of third !~rttes for phys~l damage to pto~Ry
an~ person~! injury, including death, ocCur-
ring during lhe pe~ormance of the work her~
under on the premises ot the purchaser and
resulting dire6tly a~d solely Iron the neg!!-
pence of the employee~ of H S,I, WHILE EN-
GAGED IN SUCH WORK. H S.I. shall, with
r~lpect 1o suCh work, comply with the provi-
sions of She appliclbi# Worker’s Compensi-
lion Act

glek ~1 LO~ ~nd Insur=r~e
Rllk of lose or damage to lhe purchaser’s
equipment shell remain with the purchaser at
ill limes during t~ ~dorman~e Of Work here-
under. Risk of lois or damage to any equip
sent or maler!!l furnished bY H,S,I, under ~
contract ihal! p~ to the purchaser F O B,
pole of ih~pm~n{. If the pur¢hl~/r procure=

the purchler lhlll obtlin I waiver by the in-

AdditlOttl! ~ndlttone A4~p!¢Ibla 1~
Equlpmlnl Renll!
tn the evenl Howden Sirocco In� rents special
tOOl=, Instruments Or equipment directly to the
pur~he=er, the follow+ng conditions shall apply’
t, DIbBIly

The purchaser shall be solely ~m~pon~tble
for the repair or repleaeme,n~ ot renled
Items damaged Or lost while in ~t~ posse~

or modifi~aliO~ of rente~ ~tem+ ,~ ~rm~tted

no reipon~i~ility tm the ap~,r~Jn+, el u~e

I~tvery
Dellvery shall be made r,O

lpe¢ifl~d by Ihe purchaser ~nd ~t the pur-

l~,’,~,nale any renta! ~g~ement upoi~ writ
ten nObCa to the purch~r

TlrmlnltlOA

lkmlted IO r6,mhursem~nt ol H Ii I ~Ot ~11 cOSt~
h~;~tred up ’% Ihe ~afe of race,Dr ~ ;+, ," +
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HOWDEN SIROCCO
Howden Sirocco Inc.

Represented By."
Lou Krieger Associates
700 Billings Street, Unit D
Aurora, Colorado 80011
Telephone (303) 366-3500 FAX No. (303) 366-0130

January 16, 1991

Intermountain Power Service Corp.
Box 864
Delta, UT 84624

Attn: Mr. Jon Christensen

Subject: P.A. Fan Testing
Your # Later
Our #BF60/91948

Dear Jon:

This is to acknowledge your subject order for Howden
Sirocco, Inc.’s assistance in testing of your Primary Air
fans/systems.

Prior to the actual testing a pre-test inspection is in
order and Mr. Cecil Ireland of the Company’s Engineering
Department will be on-site morning of Tuesday February 12,
1991.

His inspection will include:

Examination of both inlet vane assemblies to
ensure that vanes are correctly adjusted, that
they open fully, and that they are all at the
same angle. The vanes will be stroked and the
external linkage will be marked in such a way
that, when closed again, the actual vane
position wil! be known.

Do Examination of the wheel-to-inlet clearances
and alignments to ensure that they are within
acceptable limits.

Appraisal of the inlet traverse location and
other test port locations, to ensure that they
follow good practice and to ensure that
readings are not affected by internal
obstructions upstream, such as bracing,
expansion joints, etc.

American Blower~ Gyrol Fluid Dnves® S~rocco® Sturtevant~

IP12 001914



d o Check generally around inlet boxes, housing
and evase to ensure that they are as they
should be with no obstructions or other faults.

e °

f o

Check some leading dimensions on wheel, inlet,
and housing.

Study duct system upstream and downstream of
fan.

Following these inspection procedures time will be taken to
meet with yourselves and discuss any problems found on the
fan as well as test procedures, instrumentation, review of
results already obtained and any other matters of mutual
concern.

It should be noted this pre-test inspection is considered to
be standard procedure when there is some "mystery" fan
performance problem and should not be taken to suggest that
we consider the prior testing as incorrect.

Please contact me if anything additional is desired on the
above.

Sincerely,

LWK/rm

cc: Cecil Ireland/HSI/Hyde Park
Steve Thayer/HSI/Hyde Park
John McLaughlin/HSI/Hyde Park

IP12 001915



HOWDEN SIROCCO
Howden Sirocco Inc.

One Westinghouse Plaza, Suite 300
Hyde Park, MA 02136
Telephone (617) 361-3700
Fax (617) 361-0493

A Howden Group Company

March 8, 1991

Mr. Jon P. Christensen, P.E.
Intermountain Power Service Corporation
Route i Box 864
Delta, Utah 84624

Subject: I.P.P. - PA Fan Performance

Dear Jon:

We send herewith our report on the visit and fan inspection carried out
February 12, 1991.

If you have comments or further questions, please let us know.

Sincerely,

Cecil Ire a~d

Cl/srm-0643E

cc: L. Kreiger    - Aurora, Colorado
J. McLaughlin - Aurora, Colorado

Enclosures:

Amencan Blowere Gyrol Fluid Drives® S~rocco® SturtevanP

IP12 001916



INTERMOUNTAIN POWER PROJECT
PERFORMANCE OF 12Q~    2300 SERIES P.A. FAN____~S

REPORT ON PRE+TEST VISIT TO SITE FEBRUARY 12_~ ~

INTRODUCTION

Normal operation for the PA fans in this plant is two fans per unit running at
897 RPM, with inlet vane control. However, if one fan goes out, the other
switches to 1194 RPM and supplies both sides to maintain 60% boiler load.

In fact, the single-fan highzspeed mode is not able to maintain 60% boiler
load without seriously over-amping the 4,000 BHP motor. I.P.S.C. has carried
out fan tests which suggest the fan performance is down while the power is
high. I.P.S.C. recently asked H.S.I. to participate in analyzing the results
and in establishing a further program of testing to identify and solve the
problem. Accordingly, the writer travelled to site February 12, 1991 to look
at the installation generally, and to inspect the two fans on Unit #2 which
was on outage.

PA FAN INSPECTION

The fans are clean and in good condition, but some adjustments are necessary.

#2A FAN:

The aluminum inlet throats are too far into the wheel. They overlap by 0.50"
to 0.625" whereas the drawing calls for 0.12" ± .06. This axial alignment is
very critical for optimum performance. The throats are bolted to the inlet
cones, using elongated holes and there appeared to be plenty of room to
withdraw the throats to the Correct position. When withdrawn, the radial
clearance between the throatitip and the inner diameter of the wheel side
sheets should be approximately .15" to .20" all around. If the throat is very
close to (or rubbing) the wheel, the main cone mounting flange in the inlet
box must be loosened and rep0sitioned.

Also, on this fan, the inlet vanes do not open fully. The outboard side
should open a further 5° to 10° and the motor side should open a further
15° to 20o. The individual Vane positions on each side are all fairly
uniform, so the correction should be made by adjusting the main link at each
side and possibly also the center link from the actuator. To ensure that the
vanes reach full-open it is necessary to go into the inlet boxes and visually
check the llne of the vane aKainst the shaft center.

#2 B FAN:

Both inlet throats on this fan must also be repositioned. They presently
overlap the wheel by .60" to, l.O0". The inlet vanes on both sides of #2B fan
do open fully and no further’adjustment is required.

On both fans there were signs of some leakage past the inlet mounting flange -
from the housing back into the inlet box; the amount is considered very small
and requires no action at this stage.

IP12 001917
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Some dimensional checks were,made on wheels and housings and these are in
agreement with drawings.

DISCUSSION

It is difficult to quantify the effect on fan performance due to the inlet
throats, but we estimate they may reduce fan efficiency by between 8% and
18%. Adjusting the vanes oni#2A fan will also allow more output at low-speed
operation.

Unit #i is scheduled for a three week outage starting March 23. I.P.S.C.
personnel are aware of what to look for on the fans and inlet vanes. If
adjustments are required, these will be made during first week April with a
H.S.I. serviceman present. Following this further tests will be done - the
low speed test on both fans during the daytime, with inlet vanes full open on
the fan being tested, and the high speed test on one fan being done at night.

The location of the 16 x 4 inlet box traverse is good and should give the
volume ± 3 or 4%. With the existing test ports only a straight probe can be
used - either a 3-hole probe, or a reverse-flow ’S’ type pltot tube. In either
case the probe should be accurately calibrated. The flow should be basically
straight at this location soan ’S’ pltot tube would be acceptable. Static
pressure and air temperaturelshould be measured at inlet reverse and at a few
points at the outlet traverse location. A VP traverse at outlet is not as
reliable and is not necessary. Fan speed should be measured by reliable
strobe or optical pick-up. Ambient barometer and wet and dry temperatures
should be recorded for density. Power for the PA fans is tied into the
variable frequency supply for the I.D. fan and I.P.S.C. uses a Dranetz 808
Power Analyser for test measurements.

It would be very helpful if I.P.S.C. would mark the vane operating mechanisms
on the two fans on Unit #i when the vanes are truly in full open position
(after any adustments); also.mark for control room positions of 50% and 75%.
This is necessary in order to have a reasonably good idea of the actual vane
position during the tests.

Some discussion took place regarding the probable change in system which a fan
will see when on the single-fan high-speed mode. There is reason to think
that the fan will be working, much further to the right on its curve and as a
result will absorb much more:power. However, the upcoming tests will clarify
this point.

I.D. FA__N INSPECTION

I.P.S.C. also requested an inspection of the #2 I.D. fans to check whether
there was any significant abrasion taking place. Fans B and D were inspected
and found to be very clean. There was no dust build-up in bottom of inlet
boxes or on the wheels or housings. Blade noses and top surfaces were well
polished, but original grind, marks could still be picked up everywhere. Bolt
heads were polished, but there was no loss of metal.

W. C. Ireland

WCl/srm-0643E

IP12 001918
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HOWDEN SIROCCO

One We.~,l’lnohnu~e Plaza, S~,I~,~ 300
) ~yde Park, MA 0~’136
rolr.phnn++ 1617) 361-3700
Fax (6t 7) 361-0493

A Howden Group Company

Hatch 28, 1991

Hr. 3ames Nelson
Intermountatn Power Service Corporation
Route i Box 864
Delta, Utah 84624

Subject: Intermountaln Power Project
Upcoming Tes~a On #1 Unit PA Fans

!ntrod~c~

Inspection of PA Fans on #2 Unit showed that Inlets and inlet vanes require
some adjustment before the fans can be expected to give their rated output,
During the present outage on #i Unit the same Inspectlo~ and, if necessary,
adjustments will be made, followln& which it is planned to re-test the fans on
#i Unit.

PUrPOSe O_~_f ~he Tests

To establish the performance of each fan at 897 RPM. Volume should
be accurate ± 3~ to 4~ and pressure ± 2% to 3~. Power supply is of
special waveform and IPSC is using what it believes is a suitable
power analyzer. Howden Sirocco is not expert in power measurement.
if there is a serious fan problem this test will show it.

To establish the performance of one fan at 1194 RPM. Tolerances will
be the same as for the low speed tests. The position of the inlet
vanes will be known fairly accurately and if there is a serious fan
problem at this speed, this test will show it. Since the idea of the
high speed is to be able to maintain reasonable boiler load with only
one fan, H.S.I. feel that the most representatlve test would be to
reduce boiler load and run with one fan only. This would show what
the system calls for under such conditions and also would show
whether tha fan and motor have been correctly specified.

If =hls is not possible the test can be run with the other fan on low
speed. This should still show whether there is a serious fan
problem, but it will be operating on a different system llne and the
vanes will be in a more closed positlon~ whereas the best test of a
fan is with the vanes as much open as possible.

c~.zllg£zl9
¯ 3I’,11’0330,9IS N3~[MOH

IP12 001920



Mr, James Nelson
Page Two
March 28, 1991

Each test should take 2 to 2-1/2 hours. Boiler load should be steady before
starting the test and be held steady during the test. On the low speed tests
the fan under test should have vanes 100% open if possible. The other fan can
be adjusted as required. Volume ~s obtalned from an inlet box traverse.
H.S.I. will use an’S’ type ca!ibrated pltot tube. H.S.I. will provide all
instrumentation except for power measurement. If there is doubt about any
aspect of a test, it will be repeated. The same remarks apply to both low
speed and high speed tests except that the inlet vanes cannot be opened to
100% for the high speed test. The fan was selected for this condition with
the vanes approximately 60% open.

Manpowe~ ~ Cost F~X Te~t

Normally such tests would have a two man crew from H.S.I. However, IPSC has
personnel familiar with testing who will be available to help, so H.S,I. will
provide one man in this ease. The cost given below includes one day travel
each way, two days (and 1 night) on site, two days teehnlcal work and
preparation before test, four days analysis and report preparation after test,
plus all expenses.

Total cost for the visit, based on our present standard rates ~8,750,00.
($9,780 if weekend included.)

~.eneral

If you have further questions, please let us know. We have discussed the
adjustments to the fans with our serviceman Chester Searle who will be on s~te
April 2, 1991.

~egardlng stroking the inlet vanes and marking at the actuator~ we are also
requesting a template of the actual vane position corresponding to the
external markings. Further guidance on this will be sent to you early next
week. This is so we know the exact vane position (% say 3~) during test.

We want to assure you that we believe we are moving along the right path
towards ~nderstandlng and solving your problem. We have to have reliable
results (after adjusting the fans) before going on to the next stage, The
upcom%ng tests should &o a long way towards answering present questions.

Sincerely,

Cl/srm-0674E

co: Messrs. S. Thayer - Hyde Park, MA
L. Krleger - Aurora,
J. McLau~hlln - Aurora,

IP12 001921



HOWDEN
On~r Weslinghouse Plaza

Hyde Pa~,. MA 02136

SIROCCO INC
FROM: W.C. Ireland

DEPT: Engineering

TEL: (617) 361-3700 EXT-239
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HOWDEN SIROCCO INC
1 WESTINGHOUSE PLAZA

HYDE PARK, MA O2136
TEL: (617) 361-3700

e CUSTOM ER
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PURPOSE OF TRIP/RESULTS
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- ¯ ~ TELEFAX COVERSHEET

~ -~ ,<<"-~ Lou lrieger Associates
/ g~7~, <,.~ ’~ 700-D Billings S!., Aurora, CO 80011

",-~LEPHONE: 303/366-3500 TELEFAX: 303/366-0130

TO:

CITY:

ATTENTION:

TELEFAX NO,

THIS IS PAGE 1 OF

SUBJECT:

MESSAGE: ,

STATE:

PAGES THIS TRANSMITTAL.

FROM: ~~_-,.~-.-

ADDITIORAL DISTRIBUTIONS:

TRANSMITTAL OK r--] DATE
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HOWDEN SIROCCO

t’ln~. ’We.T4mghou’~O Pla,~l, ,,~Ulle 300
Hyde Park, MA
T~lephore ~61/) 361-37~
F~W (617) ~1,0493

A Howden Group Coml~ny

March 28, 1991

Mr. James Nelson
Inrermn~ntatn Power Service Corporation
Route 1 Box 864
DelVe, Utah 84624

Subject: tntermountain Power Project
Upcomtn8 Tests 0n #1 Unit PA Fans

Introduction

Inspection of PA Fans on #2 Unit showed that inlets and inlet vanes require
some adjustment before the fans can be expected to sire their rated output.
Purina the pressn~ outa&e on #1 Un/~ the same Inspection and| if necessary,
adjustments will be made, followin~ which it is planned to re-test the fa~s on
#~ U~l~.

Pur.oae Of The Tea~

1)

2)

To establish the performance of each ~an at 897 RPM. Volume should
be accurate ÷ 33 to 4X ~nd pressure ~ EE ~o 3E, Power supply is of
special wave~orm and IPSC is using Whet i~ believes is a suitable
power analyzer. Howden glrocuo is not expert in power measurement.

be the same a~ £or the Io~ sp~ed taste. ~he posl~Ion of ~he Inlet
vanes will be known ~air1~ ~¢~zately and if thews i~ a ~erlous fan
problem at this speed, this t~st will ~how it. Since t~e idea o~ the
hIBh speed Is to be able to malntsin red,castle boiler 1o~d with only
one fan, H,S,I. feel that the most representatiw toot would be to
reduce boiler load and run with one fan only. This would ~how wha~
the system calls for under ~uch conditions and also would show
whether the fan and ~o~or hat0~ been correctly specified.

Zf this is nor possible the test can be run with the other fan on low
speed. This should still show whether there is a ~erious fan
problem, b~ l~ will be operatin~ on s different system li~e and the
vanes will be in a more closed position, where~ ~he best test o( a
fan is with the vanes as m~ch open as possib~e,

IP12 001925
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PaRe Two

Each test should take 2 to 2-1/~ hours° Be!let load ehoold be steady before
starting the test and be held steady during the test. On the low speed
the fen under test should have vanes IOOZ ope~ if possible. Th~ other fan san
be adjusted es required. Volt,he i~ obtained t~om an inlet box ~raverse,
]t.S.I. will use a~ ’S* type calibrated picot t~be. H.S,I, will provide all
~.natr~men~a~lon except for power ~easurement, If there is doubt about er~y
~epect of a ~est, it will be repeated. The same re~erke 4~ply to bo~h
speed and hiah ~peed tests except that ~he lnl.st vanes ealtnot be opened to
100~ ~or the hish speed test, The fan wes selected for this condition wi~h
~he vanes approximately 60X open,

Normally such tests would have a tee ~an crew from ~.S.I. However, IPSC has
personnel familiar wt~h ~setin~ who will be available ~o help, so M.S.~. will
provide one man in this case. The cost ~Iven below includes one day ~ravel
each way, two days (and 1 el&hi) on site, two days ~echnicel ~ork and
prepara~ion before test~ four days analysis and report preparation after test,

Total cost for the visi~ based on our present standard rates $8.750.00,
($~,?a0 |f 9eekend ineloded,)

If you have further questio~s, please tat us kno~, ~e have
adJus~ent~ to the fans with o~r serviceman Chester Searle who will be on site
ADril ~, 1991,

~e~ardinR s~rokin6 the inlet vanes and m~rkina e~ the actuator, ~s are also
requesttnS ¯ ~smplate of the actual vane position correspondin# to the
external markings. Further ~uida~tce on ~his will be sent to yo~ early ne~t
week. This is so we know ~hs exa~t vane position (~ say 3~) durin~ tea~.

We want to assure you the~ we believe we are ~ovir~ alone the righ~ path
to~arde ~ndsrs~andln$ and solvfn$ your problee, ~e have ~o he~e reliable
results (after adjusting the fans) before &sine on to ~hs next ~e~s. The
upcoming tests should go a long way to~arde snswertn$ present questions.

Sincerely~

L~ Yrteser     - Aurora, gO
~ ~Lsu&hlin - Aurora, CO

IP12 001926
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Howden $1ro~co, Inc.
One Westinghouse P;aza
Boston. M^ 02138
(817) 361-3700
Fax (817) 929-135g

HOWDEN
SIROCCO
INC.

Howdah Sirocco Inc (H,S.I,) maintains a staff
of ¢ompatent, trained mechan)cat service
pmeentatlves and field ~wlce engi~ers for
purpose of furnishing technical direction
advice during l~tall=flOn, Mcd-UP~ testing,
~o~mal maintenance, inspection �~ repair of
find e~ected fan=, (Igtd drives and
mechanical accessorieS,
Services am offered In the to, owing cat~
rite;

~ Le~t can be provided on a firm price
bali= or On a daily ba=l~ decadent on
loser requirements. For guid¢~e, the
p!~cable daily rat~ era provided In the ~tly
Rate Schedule which
M~h=~l ~e~ee repm=entatl~ provide
t~hnl,,a! ¢~Istance to ~uetomer ~rsonnel
or provide the t~hni~al dir~tio~ and
vision of labor suppll~ by H,S,I. during all
phases of the ¢ontra~ work.
Eaglet Se~ce~ are Wovlded by qualifl~
eng, in~rs with the capablilty tO ~orm total
system analySiS ~s well as the diagnosis of
unusual field difficulties

Dally Rates
The following daily rates apply In the Conti-
nental United Stales, Hawaf!, or Alaska:
--Unless otherwise agreed In writing (e.g.,

shift work), ¯ normal working day is 8:00
e.m. to 5,00 p.m.. during which time the
appropriate rate for Monday through Friday,
Saturday or Sunday will be charged, An
allowance for lunchfime wil! be made.

--All hours worked in excess of a normal
wOrkde-~’ wiB be ~harged at th~ stated rates,

-- A!l traw~ time wil~ be charged st tl~ Monday
tl~rough Friday basic or oved~me rate as
det~r~ned by t~e actual tlm~ of

-- The total daBy r~tes ~nclude wa~s Or Misty,
5oc,~’ S~u rity ~nd Wo~er’s Compen~tiOn.

-- Normal living ex~nses and IoOa!
t¢t!~P ~r~ covere~ ~nde~ "Living

~Th~ m~n~murn charge for any day Or pad
day wnd<ed shall be B hours st the rate
appropriate t,) the day Of t~e w~k and the

man~ rental~

Technical Service
and

Field Labor Rates
(Domestic)

Form TS01 Rev, o 19o
Sub~’t to Change w~thout Notice

Unless otherwise agreed, tile cost of travel
will be billed ~ per the Traved Rate Sched-
ule ~reln,
Copl~ of tim sP~ ~g~ ~ the CUM~
me~s mp~ntsfl~ and ~p~ f~ ship

ping �~m*m of re~al equipment not specified
will be protad~KI, NO other receipts wil! be

Invoiced prlcel wil! be those in effect at the
time =arvk~ le m’w~em<L

Monday ~reugh Friday
Per 8- ~our working day
Per hour in exc~ of 6

Per &-hour working day
Per ho,Jr In exO~ of 6

Sunday B NMImtM HMId~
Per ~hOu~ day
Pet hour in ~ ol 8

Money thm~h F~iday
Saturday, 8u~ay & Nl~nal H~ay

Dally Rate ~l~dule
U.8. Dollerl

465 575 750 ~=’5
70 95 I15

670 840 1075 Iz~

105 135 155

865 1065 138~
105 135 155

465 575 750 175
465 465 465 175

The travel rates listed ~r~ one way from headquarters to the Jobllle, end wilP ~ added to the
appropriate d~lly rate~ on the d~y travel occur=.
FANS
ZONE ! --Maine, New Heml~him, Vermont,

ZONF_ 2 --All O~er smt~ east of the Mi~lppl RI~
ZONE 3-- All other etal~ wm of the MI~i River )

(i~l~lng the Commonw~h of Pue~o Rl~)
FLUID DRIVES
ZONE 1 ~ Michigan, ~1o and indiana
ZONE 2 --All O~er s~t~ mt of lad Incl~ing Mt~, )

1o~, Mlmud, A~a~el and L~islena )
ZONE 3 ~ All ~t Mates w~ of and including N, Oak~, )

S. Dakota, NebrMka, ~tahoma. Texas )(!~lng the C~m~lth of Puedo Ri~)

Cost plus 15%

The following dally ohargea apply ~o aqulpm~nt required
Tr~ns~datl~ ex~n~s wil! ~ It, voiced at

Et~tronlc Balan~h~g Eqglpment $22~day
Othe~ equipment o~ Se~i~s To ~ quot~

IP12 001927



HOWDEN SIROCCO
Howden Sirocco Inc.

Represented By
Lou Krieger Associates
700 Billings Street, Unit D
Aurora, Colorado 80011
Telephone (303) 366-3500 FAX No. (303) 366-0130

May 28, 1991

Intermountain Power Service Corporation
Box 864
Delta, UT 84624

Attn: Mr. Jon Christensen

Subject: P.A. Fan Test

Dear Jon:

This will confirm recent conversations relative to Cecil
Ireland’s testing of your P.A. fans.

The schedule is for Cecil to travel on Thursday June 13,
meet with yourselves Friday June 14, with the test being
conducted on Saturday June 15.

Cecil will then prepare a report so as to have it in your
hands prior to June 30.

We understand you will have personnel available to assist
Cecil in this testing.

Sincerely,

Krie¢

cc: Cecil Ireland/HSI/Hyde Park
John McLaughlin/HSI/Aurora

Amencan Blower¢ Gyrol Fluid Dnves® S~rocco® Sturtevant~
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June 28, 1991

INT~0UNTAIN PO~R P~0JECT

Attentio~= ~ Christensen

As promised we are sending you this update on our analysis of the P.A, fan
performance o

We have calculated the results of ~he June 22 tests and they basically confirm
the earlier figures from your ~ests. Because only one fan is feeding the unit
the system line is further to ~he right on the fan curve, as would be expected.

If we accept the powers measured by you, then the efficiency of the fans is
significantly lower than it should be - especially at the higher speed, We do
not see any one reason why ~his should be; such thin~s as rotation and vane
direction have been checked, also a few leading dimensions on wheel and
housing have been checked.

We are, therefore, looktn~ at a number of other aspects as follows:

We will check to see whether Westinghouse
was fair and accurate in the fan selection.

Further study of the recently drawn curve
wish vane settings shows that some regions
of this are not accurate. The efficiency
betweell the 30° and 45° settings calculates
to be almost as good as the top curve and we
know this is no~ right.

~OutDut/Vane Position: The tests show the fan output to be higher
than It should be ~or the vane angle at
which it was supposed to be set. From the
vane stroking which our serviceman did we
should know the vane an~le within ± 3°,

Veloc~tie~: We are looking closely at the air velocities
through the fan compared to those in the
dozens of other units which are working
sa~tsfactorily in the field.

Unfortunately, there iS . margin on motor power on these units. Test block
BHP at low speed is 2,21~ while motor nameplate HP is 2,100. At high speed it
is 3,989 BHP wi~h a ~,000 HP motor. The fact that the system llne moves to
the right can add 3~ or ~’~ to power.

~;0" cl 0~0" ON 91} : 91 T;
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One of the reasons why the high speed performance is so poor is because the
vanes have to be closed down so ~uch (to keep the smps down) and the
efficiency at this condition is very low. As an example~ if the vanes could
be opened a further lO° the efficiency would improve by 20~ to 25~,

There are vane tabs on these vanes, to prevent vibration which sometimes
occurs at m~d vane settin~s. These probably reduce efficiency by a couple of
points so removing these ’would not m~ke much contribution. Another way of
achieving more open vanes is to de-tip the wheel. However, with these
aerofoil blades only very l~m~ed de-sipping could be done.

We will continue to study the ~tgures and other data to establish how much
shortfall in efficiency is present and the likely causes for it, We will try
to have more specific concluslon~ in abou~ i0 days,

W.l.~eland .....
Sen~or Development Engineer

WCI/srm-O824E

£O’d O~O’ON
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HOWDEN SIROCCO

On,’:,. Westlt~hou.~9 Plaza, ~Offe 300
Hyde Park, MA 02136
telephone (617) 361-3700
Fax (617) 361-e493

A Howden Group Company

July 24~ i~91

intermountain Power Ssrvica Corporation
Route I Box 864
Delta, Utah 84624

Attention: Mr. Jon Christensen

Subject: I.P.P. - P.A~ Fan Performance

Dear Jon;

Further to our update of June 28, 1991, we give below the findings from our
analysis of the problem assocated with one - ~an operation at the
In~errnountaln plant and we=dlscuss the options available to overcome these
problems.

There are three main factors causing the problem.

Firstly, as already stated~ the tests have shown the fan efficiency to be
lower than expected, especia!ly at the high speed operating point. We now
know that this has happened because some of the lower load regions of the
basic selection data were incorrect.

Secondly, there is no margin on motor power. The quoted test block BHP at 891
RPM is 2217 while the motor is rated at 2000 HP and the 5~ service factor
raises this to only 2100 HP. At the high speed duty the quoted BHP is 3989
with a motor rattn~ of 4000.

The combination of lower efficiency and motor power limitation creates a
’Catch 22’ situation. The.vane settina has to be reduced to keep the amps
down and this reduces fan efficiency still further. The present fans are
capable of developtn~ mueh~more output at both speeds and of doing it more
efficiently, if only ~he vanes could be opened further.

Another factor which is adding to the problem is that the actual operatin~
systems for one and two - fan operation are to the right hand side of the
original specified systems, Depending on the actual vol~e-pressure required,
this can add from zero to 4~ to power at low speed and zero to about 6~ at
high speed. It seems that’the possibility of a variance in operating system,
partlcularly under one - fan opera~ion, was not taken into account when sizing
the motors.

~ O" d ’..g "[ O" o N F., 13 : ,_j ~ ,I
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Mr. John Chrlstensen
Page Two
July 24, 1991

There appears to be only two options available to overcome the problem.

1. Replacing the present wheels and inlets.

We have tried a considerable number of wheel selections and find that
none of these will develop the original NCR duty of 252000 CFM at 47
ins WC and do it Within the present motor limit of 2100 BHP.

This prompted us to look at other possibilities. Our first idea was
that, in the light of operat|ng e~perience, the opporttrnity should be
taken to re-specify the load points. We have, therefore, chosen
revised load points as follows. These points take into account the
fact that the systems are luther to the right and also we have
reduced the pressures to keep within motor powers. Your earlier
tests indicate that 100~ MCR operation required about 37 lns~ Wc (~,:
graph conditions). We have marked ~hese new points o~-the ~-.’
results graph for comparison.

275,000 CI~ @41 Ins. SP.
High Speed~ 350,000 CFM @56 Ins.

However, even this course has problems, We can certainly selec~ 2 or
3 different wheels which will achieve these duties within the
motor power. UnfOrtunately, for the wheel sizes required,
present housing is not su#~iciently close to what it should be~ wht¢
creates doubt as to whether this arrangement would perform
satisfactorily.

This leaves us with one other suggestion, which is to select the fans
for the high speed duty and to run at high speed for both ~odes.
This means we could cope with a high speed duty of 350000 C1~4
to 58 ins. WC and~ stay well within the 4000 power limit. The
operation would be achieved by closing the vanes. There would no
longer be a power~or output limitation at MCR and our selections show
that the efficiency at this vane setting would be about the same as
is presently achieved at this load. The wheel diameter would be ~uch
the same as at present and thus the housing will be close to what is
required.

2) Replace the motorS.

The other optlon for solvin~ the proble~ is obviously to modify or
replace the motorS. This option would be more expensive and a lo~sr
lead time would be associated with it.

~ FI 0 H
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Mr. Jon ~hristensen
Page Three
July 24~ 1991

We hope the foregoing will be helpful in deciding the most viable course of
action and we await your consesnts with regard to the new duty points. If the
high speed option as discusssd above is acceptable, we would be able to fine
t~e the selection and work up budget prices and delivery information within
or 6 days.

W. C. ~relaud
Senior Development Engiuee~

Nr. L. W. Krieger
Hr. R. E ~ahoney
Nr. J. P. Srivastava
Nr. ~. C. ~ddy

Aurora, CO

IP12 001941
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1992.

Attaution:

From:

Inter=ounta~uPower Service Corp.

Mr. 3onChrtstensen

Mr. Cectl Ireland

FAX I~E 8 8.&CE

I.P.Po - PA Fan Perfor=ance

Please find herewith revised curves for the PA fans at lnter=otnttainPower,
Delte~ Utah. We apolo&ize for our poor response in {ett~ ~hese curves
to you.

We have redrawn the curves, =skin~ separate ones for high and lo~ speed.

The output of the ~op (90°) curve.has been reduced sli~h~l~r ~n line with
other test data. The vane closure eurveshave been ,tnmched’ towards the top
curve and this makes the ansles at the test points a~re~ closel~withwhat was
recorded durin8 the tests. ~ne power curves have been reconstt-4cted ~o 8ire
effietenctes observed on other tests and also to ~tve ~he as - ~ested
efficienc~e~ at Inter=o~ntain. Finally, we have labelled ~he curves in
de6rees from closed, which is in linewith~o~tr~o=enclatureo These no~ are,
in effect, customized curves for ~he In~er=owl~&i~proJect.

T~1~tnsnow ~o Westin4~house report t~-~E~-g2-002, ~s redefine~ allowable
motor powers as 5000 HP at l194~qa~d 3200~ at 897 ~ attd it ie ottr
tmderstat~An8 that a 1.15 metrics factor on top Of these values can be
aceo=aoda~ed.

IP12 001948
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Mr. JonChrlstensen Au~us¢ 5, 1992

We have indicated the nominal limit of 3,200 HP on ~he 8raph and it~taybe
seen tha~ an~ point on ~he curve is well within this power~ without ha~In~ to
use any of the service factor.

The tests showed the operatin6 system to he to ~he riEht of ~he oti(inal
specified system and we have eho~n this operatin~ system aM a dotted line. It
is assu~ed, for purposes of discussionhere~ that hi~her fan loadin~s wo~ld
lie on r~!s line. A~ainwehave ahow~ lines for the power li~itations. It
m~Tbe seen that a duty of 375s000 CI~ at 56.5 ins, 8P can be reached at 5,000
BHP and a duty of 413j000 CI~ at 69 ins, 5P can be reached at

We also include, for reference, the test results sun.sty sheet originally
faxed to you 12/10/91.

We hope the fore~o~n~ will allow Fou to proceed wirhyour evaluation. If you
have further questions re~ardin~ specific duties or condttionss or relative
effictencies~ please let us know.

Cec~l Ireland

CI/srm-1368E

cc: J. McLau~hlin - Auroras CO
L. Krieger - Aurora, CO
J. Srivaetava -" ~de Park~
J. Sharer - Eyde Park,

IP12 001949
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,, i lltll311 lilaCS.S# lIf   lli NO.

Work Prosress and~uality

Routine eZectricil testicles witnessed on two notor$ for the contract.
All test results were 8at/~factory.

Schedule Status

The ~otors for the contract ere on schedule.

DETAILED REPORT

Persons contacted at the tactory included:

Hessrs.: Jites D!~rak
Don lichmond
Lea MilZiams

Contract Adainlstrator
Test Engineer
Tester

I was accompanied! by Mr. M~rk Fenske, QA representative of Babcock and
Wilcox for the inspection..

Contract 2010~/62i.3601 is for the Butler Units for IPP. Mastinahouse is
under subcontract to B & M to build L~o 6000 HP Notors for the prXmary a~r fans for
Unit 2 of the Intermountainl Power Project, The motors are 2 speed 600012100
6000 volt, 1.0 service factor, 3 phase; with a:: 80°C temperature rise guarantee.

Routine electricsl tests were parfor=ed on t~o ~otors for this contract:
serial #I668AA-01 and serial #1668A~-02

A mechanical vibration test was performed on each of the two motors. The
amplitude of vibration was measured on the shaft and housing in both the horizontal
and vertical planes with the motors operatin8 at both speeds. The limom vibration
measured in any positionwas .900 mils. Nasa Std. HGI-20.52 specifies a ~eximum ot
2.5 mils for machines with i speed between 1000 and 1699 rpm end s ~ximus vibra-
tion of 3.0 for machines with a speed of 999 rpm or less.

Bearing temperature rise tests were perfumed on both IOtOrl at both hiah
al,d low speeds. The results:of the tests st each ratinl were as follovsi

O. I~hroeder 6t~18,5

IP12 001954
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T~atute, °C
Serial e       Ambient Temp. °C    R,,e~r Bearin8    Front Bearing

1668AA-O! (Riah) 26.6 57.6 61.8
(Lov) 26.1 51.~ ~.8

1668~.~-02 (H/zh) 26.3 ~8.0 61.9
(~ov) 26.0 53.0 56.1

Air Sap measurmumts mere taken at four difftrest tress around the
perimeter of the motors. All air SaP measureuente ~ere within the allmmd
standard tolerance of 5Z above the specified Kap. The results sere ss follmr8:

Serial #1668AA-OI
Specified

Front (in.)     .090 .09~ .095 .095 .102 (max.)
Rear (in.) .095 .095 .095 .090 .102 (uaz.)

Serial ~ 1668AA-02

I 2 3 4

Front (in.) .090 .I00 .095 .I00
Rear (in.) .100 .09~ . 100 . 100

Specified
~r ~ap (an.)

.102 (max.)

.102 (max~

The locked rotor,current at reduced voltage was neasured for each ~otor
for both ratings. From the locked rotor saturatlon-curve the current at rated voltase
vas calculated. The test results ~ere as follovs:

Serial @1668AA-01

Locked Rotor Currents (maps,)
Reduced V          I00._.__~         Guarantee

Hizh Speed i456 1948 1970
Low Speed t259 1453 -

Serial #1668AA-02

Hizh Speed 11453 1942 1971
Lov Speed 1261 I~43 -

Sound pressure level tests were perforued on one sotor (8/n 1668AA-02)
and the octave band level aesir on 1668AA-01. The results were ms follows:

G. Schroeder 6/3/85
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~)WER ~ AND ~ DIVISION
QUA~ AU~ ~

9255.62.3+01 - ~| .+.. ~oller’ Unite for. I. PP ....

A~r~ ~ Preesut~ L~v~l ~ ~g}O~

125 176.5 73.5
250 : 79.1 77.1
500 !77.3 75.3
IE 76.2 76.2
2K 175.2 74.2
~R :69.3 68.3
8K 160.5 68.5

"A" Scale !80.7 78.7

Serial # X~OaA-OI (~2lOOm,)

Octave ~n~ (~) ~Cu~ Co~t~

72.9
74.9
71.8
71.4
65.9
60.7
50.7
74.9

db, L~v~la

9O
87
85
85
85
85
85
85

Ambt, en,~ Guarantee

125 i76.6 74.6 72.9 90
250 i77.3 74.3 74.3 87
500 ! 73.3 73.3 71.6 85
IK 173.6 73.6 71.3 85
2K :72.2 71.2 65.8 85
4K !61.3 61.3 60.3 85
8K !51.0 51.0 50.5 85
Scale i77.9 74.9 74.9 85

Serial # 1668~--02 .....

Ambi,,en~ Guarantee

80.2        74.2 85
75.0 74.7 85

RatinS AoScale,db Corrected

4000 HP 81.2
2100 HP 78.0

The high potential and polarization index tests were vitneased on both
motors. The polarization test was performed at a voltage of 8250 vdc. At the end
of the ten m~nute period theiresietance ranged from 82,500 uegohm for 1668AA-01 to.
57,750 megohm for 1668AA-02.: Each phase of the motors was tested at dry bulb
temperature of 23.0°C and 24~5°C.

Corrected to 40°�, the average insulation resistance vas roughly 28,050
megohm for ~668AA-01 and 19,900 megohm for 1668AA-02

The polariza~lonjindicas ranged ~rou a low of 5.0 to a high value of
6.36. The required minimum index needed for class S insulation according to IEEE
s~andsrd 43 is 2,0.

Go Sehroeder 6/3/85
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Q~ IAIJTY AssurANCE OFFICE

High pot~nctat tests ~mre w/t~ss~d on both motors, gmch stator
subjected to 16.~q~V for o~e ll~ta; ~m~h RYD withstood I~OOV for omm
each space haater r~cat~d 1200V for a m/amte. A11 test multi ~

Mlth the suc©es~ful ¢ou~lettou of ell required tmit~ the motor8
been sent t:o be painted and prepsr~d for f.4.nal ~n~pect~m.

CHS:ce~
cc: James H. Anthony

R. L. Nelson

IPP F~Za
R. W. Dutton

+ O. Schromler 6/3~,~,5/8 ......
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~)~Is MF~CH ENG SECTION TEL:213-481-4890 Mar 07,91 ?:25 No.001 P.02

S~i~ 410
7~! west Mansfield ~anue
Lakewood. CO 80235
(303) 988~

- Department of Water & Power
City of Los Angeles
Ill N. Hope Street
Los Angeles, CA 90051

Attn: J.W. Scofteld

Dear Mr. Scofteld:

Re: Intermountatn Power Project
B&W Contract RB-614/615

The following is a listing of flnal warranty items for the Intermountaln
Power Project. With each item is a discussion of current status and
proposed actions,

Pulverizer Variable Loadin¢_..System: The previously quoted 24 months
delivery was in error, 24 weeks is correct. A quote for an additional
unit for a spare and for start-up service has been submitted. We
should be able to proceed immediately upon receipt of a change order,

I~errick Coal F#eder_~: Problems reported with calibration and
maintenance,were corrected last fall on Unit 2. The service
representative for Merrick was the most knowledgeable to date, and we
are working to have t~e same.representative for Unit ! this spring.

Bailey Control. _ SvstemGroundtno: An acceptable strategy’for isolating
the system has been developed by Bailey and approved by IPSC. We are
unable to mobillze byoutage time for Unit 2,but we have scheduled
Batley to do Untt 1 on the upcoming outage. We will schedule Unit Z
for the fall.      --

BurqQ, r Line Fire#: We have offered to assist IPSC with clean and/or
dirty air tests to resolve this problem. We are awaiting schedule
information from IPSC.

IP12 001958
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I)I~P ~EI:H ENG SECTION TEL:213-481-4890 Mar 07,91 7:26 No.O01P.03

Mr. J.W. Scofield
Department of Water & Power February ZZ, 1991

e

Automation of Pu]HertZer Cleartne: We are presently developing a
specification from our design gr~up,s recommendation. We will then
provide a quote for performing this work for your review.

Safety Valve_~: Ring pin breakage continues to be a problem, and
response from Dresser’has been disappointing to date. We wtl! conttnue
to press Dresser for a solution, and are soliciting help from our
Purchasing Department,      ,,

Sootblow~r Pane!:- We are in contact with Diamond Power to determine
requirements for Implementation of the recommendations in Frank
Merritt’s November 19, 1989 report. We will advise our findings upon
receipt.

Economizer Tube Rubbleg: As a final confirmation, we will Ul a
selected sample of tubes on Unit I during this upcoming outage. It is
expected that no wear will be detected and this issue will be closed,

Spacer Bars: We are adding the new spacer bar design to the rear of
the reheater intermediate section on Unit Z, this outage. On Unit l,
both the secondary superheater outlet bank and reheater intermediate
bank !rear) will be completed during the next outage.

Burners: Inspections by our burner expert wtl! be conducted during the
outages. Based on observations of Unit i last fall, we expect few, if
any, problems with burner deterioration. Also, we have reviewed the
"consultants" remaining life report and feel many of the
recommendations are unwarranted. However, we are conducting a design
review of the burners.and will wish to review this with you and your
staff in the near future.         ,,

11. SuD.o)t Cas)tng): We, will continue visual inspections of’the RH
support castings on Unit 1 fo~-the.duratton of the warranty. At the
same time, we are developing an engineering review to determine if
further improvements tn the design and/or repair procedure can be made.
Thts information wtll.be forwarded as tt becomes available.

IZ. Alr_Preheaters: Discussions with Bruce Corey indicate that he is still
prepared to meet with DWP and IPSC to discuss IDS upgrades and other
outstanding issues. This will be coordinated with Krikorian.

IP12 001959



213 481 489e
"D~I~ MECH ENG SECTION TEL:213-48’I-4890 Mar 07,91 7:26 No.O01 P.04

Mr. J.W. Scofleld
Department of Water & Power February 22,

13. PA Fan performanGe: The~revtewof test data by Barberton design has
been completed and a report ts being prepared. It appears that motors

-. wtth a higher service factor would result in the desired capacity.
Thts report wtll be forwarded under a separate cover when completed.

This represents the known warranty obl|gattons. Should you have questions-
or comments, please advise.                                          ,

DCL:pm
326

Very tru1~ yours,

BABCOCK & ILCOX COMPANY

’
Regional Service Manager
Western Region

IP12 001960



Babcock & Wilcox
a McDermott company

To I

From

Cust.

Subj.

D.C. LANGLEY, REGIONAL SERVICE MANAGER
WESTERN REGION                         i

J. WM. SMITH - MGR., DESIGN ENGINEERING
BVCBIG                       I

INTERMOUNTAIN POWER PROJECT

File No.
or Ref.

Date
RB-614

PRIMARY AIR FAN MOTOR

I This le~er to cover one customer and one subjeci only.

Judging from the data availlab]e, we believe that the primary air fan is
performing near its predic!ted fan curve and that the motors are undersized.
The causes of the present ~ondition are primarily a faulty fan sizing logic
required by Black & Veatchl and failure of B&W to recognize the impact on the
fan motor of the silencer Istrategy change in 1983. If the customer’s desire
is to prevent the motors ~rom limiting the fan capability, the motors should
be replaced to provide the! capability of 2700 hp at the low speed condition.

BDS 663-8

NOVEMBER 13, 1991

The following observationsi are made in support of these conclusions:

1.    In 1983, the silenciing and fan enclosure strategy was changed to
provide a fan enclosiure room with face heating coils, to delete the
steam coil air heater and to provide silencers at the fan inlet and
outlet as opposed toi silencers at the inlet and in the tempering duct
with acoustic insulation and lagging provided in the duct to the air
heater. The results of these changes was an increase in low speed test
block HP from 2061 tb 2217. The motor size (2100 hp) was not changed
so the installed motbr capacity is now less then the fan test block
requirement.       (

2. The original fan specifications required test block factors of 25% on
weight, 50% on pressure and 25°F on temperature. These factors are
greater than B&W’s typical (for trisector) of 25% on weight and 30% on
static and results in a fan efficiency that is unattractive in the
normal operating ran le. To improve efficiency, the customer directed
to us to provide a 2 speed motor (900 rpm and 1200 rpm) with the fan
selected to provide .~ominal test block margins at the low speed
condition. These we’re defined by the customer as 10% on flow and 5% on
volume. Since fan pressure varies with the square of the flow, the
effect was to provide a fan with a near 80% margin on pressure when
operated at the highi speed condition. This yields a.fan with an even
more unattractive eflficiency characteristic at the hlgh speed
operation resulting ’in the operators perception that the high speed
only consumes high HP power while offering little operating advantage.
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D.C. LANGLEY

o

The low test block m
some of the normal s
the undersized motor
First, they allow fo
conditions; this esp
heaters (especially
larger when trisecto
illusive item. Seco
fan from its predict
the result of the te
1.30) margin on the
condition. With the
assured that the mot
deviations in operat
reduced factors of I
this fact was not re

The use of the 2-spe
fan. The only value
for cases where awi
be expected due to b
margin desires. The
of nearly consistent
number of mills in o
this application. A
system, but at the t
limited to hydraulic
undesirable by the c

would be an attracti
sensitive to auxilia
proposal, the single
margin closer to B&W

B&W’s intent was to
and not high speed c
on the fan curve wit
set based on vane th
rather than to the ]I
high speed condition
produce approximatel
and require a 5000 h
Veatch). The Black
capability is wrong
block conditions.
increased the system
the detriment of the
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argins dictated for the low speed condition removed
afeguard in equipment selection and contributed to

The test block margins have several purposes.
~ variations in systems performance from the design
ecially becomes important with regenerative air
trisectors, which is why the B&W test b]ock is
rs are used) where the air heater leakage can be an
ndly, they provide some margin for deviation of the
ed performance. Finally, and not insignificantly,
st block factors is to provide a near 60% (1.25 x
~otor size as compared to the predicted or net

normal type of test block factors, one is fairly
or will be adequately sized for rather significant
ing conditions and fan performance. With the
0 and 5%, this inherent margin was eliminated and
cognized in the motor selection.

ed motor has little application for a primary air
is to potentially provide some economy of power

de range of operating pressure requirements might
oth system characteristics and design (test block)

primary air system, however, has a characteristic
pressure at maximum mill loading regardless of the

)eration. The 2-speed fan is not appropriate for
more appropriate design would be a variable speed

ime of this offering such systems, I believe, were
coupling which would probably be deemed

ustomer. Today variable speed electric drives
ve choice for this application for a customer
ry power consu~q~tion. At the time of this

speed fan with inlet vane control and a test block
’s recommendation would have been a better choice.

;ize the motor based on the low speed test block
~nditions. The low speed power is essentially set
i the vanes wide open. The high speed power was
"ottltng to the specified test block condition
)0% vanes open condition and test block flow. The
at test flow and inlet vanes full open would
85 inches pressure (well above the test block)
motor (not the 4700 referenced by Black &
Veatch suggestion that the high speed power

s in error as the motor was designed for the test
W 5000 hp motor selection would have significantly
cost and lowered the operating efficiency, both to
customer.
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The first fan tests i
condition. These tes
the fan discharge. F
condition, they do nc
demonstrate the poor

The tests conducted i
Rather than the detai
the primary air flow
of air heater leakage
air heater leakage wc
power is in the range
pressure and power pr
conditions and fan te
on ratio of absolute
the estimation of pri
gages, leads me to ce
predicted performance

The earlier Functionz
temperature correctie
performance prior to
these corrections is
this test is the inle
and Service does not
open, the system appe

I did not research t~
performance requireme
conditions, the anal
minimum of mills in
should have consider
pulverizers at maxim~
number of mills in se
rise and the pressure
requirement on the fz

The fan predicted pe~
position the HP peaks
the motor be sized at
not limit the fan pe~
variation, a 2700 hp
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n January 1989 were conducted at the high speed
ts were good in that they measured the air flow at
owever, since they were at the high Speed
t address the issue of low speed power. They do
efficiency resulting from the 2-speed study.

n August of 1990 were at the low speed condition.
led traverses to measure the fan discharge flow,
to the mills was utilized requiring an assumption
¯ Note that with the high discharge pressure, the
uld have been higher than predicted. The measured
of 2500 hp. Applying a correction to both static

ediction based on the difference between test
st block conditions (the corrections being based
temperature) and allowing for some uncertainty in
mary air flow and pressure measured by magnahelic
nclude that the fan is operating near the

1 Engineering analysis did not include the
n and was based on use of the wrong fan curve (the
the silencer change). The fan curve marked with
attached. The missing bit of information from
t vane position; this information was not recorded
recall the position. If the vanes were near 100%
ars to be performing as predicted.

e files to determine the basis of the net
nts. At both the 60% load and 100% load
sis should have considered beth the maxi.mm and
ervice at that point. In addition, the analysis
d load points near those conditions with
m rating and at minimum rating. Note that as the
rvice increases at any load, the flow requirements

requirements fall moving to a higher HP
n curve.

formance is such that at the low speed lO0%vane
at approximately 2600. I would recommend that
this condition, thus assuring that the motor will

’formance. Including provision from ambient
motor would be appropriate¯
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The August 1990 test
the predicted perfon
fully open inlet van~
to investigate norma"
pressure rise is typ
,system pressure. On~
strategy for the hot
throttling being don~
would be the control
Is the control set p~
fan pressure? To mil
should be controlled
held to a arbitrary

JWS:jw
jws07

H. R. Patel/BVSO2D
E. L. Wells/BVSW2C
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indicate a high fan pressure rise as compared to
lance. Unless the test was set up to rUl~ with
~s and throttle at the pulverizer, it would be well

operating condition to determine if this high
ica] and investigate the potential for reducing

area of investigation would be the control
and cold air dampers to the mills. Is unnecessary
at this location? Another area of investigation

strategy for primary air fan discharge pressure.
Hnt set unnecessarily high resulting in the high
limize operating power, the discharge pressure
as a function of pulverizer loading rather than
igh value.
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PREDICTED PERFORMANCE

TOTAL

rJESIGN ’POINT:

. VOLUME
HEAD

TEMPERATURE

SPEED 8!~j rpm.
HORSEPOWER BHP.

FAN SIZE
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PRIMARY AIR FLOW TRADEOFFS

Performance,Aspects:
(original design intent)

Operational Aspects:
(real world stituation)

STATUS:
¯ PA Duct Press
¯ PA Damper Posit
¯ PA Fan Current

35-37 "wc
80-95 %

175-180 amps

¯ PA Duct Press
¯ PA Damper Posit
¯ PA Fan Current

42-44 "WC
70-80 %

180-190 amps

ADVANTAGES:
¯ minimize PAH leakage
¯ minimize PA Fan horsepower

requirements

¯ improves pulverizer and
burner operation

DISADVANTAGES:
¯ problems with pulverizer

and burner operation
¯ decreases pulv velocity

(inc rejects and fallout)
¯ decreases burner line vel

¯ increases PAH leakage
which increases PA flow and
PA Fan horsepower and
reduces boiler performance

¯ increases PA Fan horsepower
due to increase in PA duct
pressure (head)

VARIABLES:
¯ PA flow and temperature requirements
¯ coal moisture content
¯ pulverizer wear

PROBLEM:
¯ PA Flow controlability., run out of damper position (i.e. run

out of air flow and starve pulv of air requirements)

CONCERNS: (inadequate primary air flow)
¯ Pulverizer- loads up

(inc rejects, inc pulv amps, inc press drop, dec fineness)
¯ Pulverizer Rejects Fir.e
¯ Burners- decrease line’ velocities
¯ Burner Line Fires

COMPROMISED OPERATION: (based upon discussions with Technical
Services and Operations)

¯ increase Prim Air Duct Press (4 "wc)     37"wc to 41 "wc
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ROOT PROBLEM:
¯ Marginally designed PA Fan Motor

-no compensation for motor and drive efficiency
-no cushion margin for PA Fan efficiency
-no service factor margin

¯ Problem with high speed operation
-cannot get capacity at high speed
-electrical: power factor, harmonics, wiring configuration
-mechanical: inlet vane control

RESOLUTION:
¯ Interim- Controls enhancement to allow biasing of individual

pulverizers

¯ Modification- Capital Project    PA Flow temperature compensation

¯ Identification as Boiler Contract Deficiency List
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Motor Current Rating Summary List

Description
(motor manufactor)

Critical Motors:

Motor Amp Service Relay
HP Nameplate Factor Protection Maximum

# of Operating Rating Rating Amp Rating Alarm Value Stator
Equip Mode (HP} (Amp} (Amp) (Amp} Temp (C/F}

Service
Factor

Primary Air Fans
(Westinghouse)

2 Low Speed     2100 183 183 240 130/266
High Speed     4000 302 302 320

1.00

Forced Draft Fans
(Westinghouse)

2 Low Speed     2750 275 316 384 140/284
High Speed     6500 508 584 640

1.15

Induced Draft Fans
(Westinghouse)

4 2nd Link 7415 400 ea 400 ea -- 120/248
ist Link 4596 506 506 -- 145/293

1.00

Pulverizers 8 -- 800 73 73 80 150/302
(Siemans-Allis)

1.00

Standby Boiler Feed Pump
(Westinghouse)

7000 512 588 640 140/284 1.15

Booster Boiler Feed Pumps
(Reliance Electric)

Condensate Pumps
(Westinghouse)

3 -- 600 46 53 64 120/248 1.15

1750 132 152 160 140/284 1.15

Circulating Water Pumps
(Siemans-A~lis)

2050 179 206 192 120/248 1.15

Notes:
I. The service factor current rating allows continuous operation of the motor at the nameplate current rating

multiplied by the service factor. This operation shall maintain a stator temperature below the limiting
temperature value.

The relay current alarms are listed because some alarm values are lower than the service factor current rating.
These relay protection alarm values can be exceeded up to the maximum service factor current rating.



SYSTEM DESCRIPTION

COMBUSTION AIR (SGB)

F,LE 9255.93.5802
NO.

IPP 112684-1

TABLE 3-2~ .... l~R~k~¥ AiR FAN PREDICTED PERFOPhlANCE

Item

Inlet Air Temperature, F

Inlet Air Density, ib/ft3

Capacity, each fan

Pounds per hour

Actual cfm

Fan Static Pressure, in. wg

Fan Static Efficiency, per cent

Design Fan Speed, rpm

Input Horsepower

Test Block

105
0.0588

1,120,300
317,500
62.5
81.9
1,194
3,810

MCR

105

0.0588

882,000

250,000

44.5

84.9

897

2,061

3--12
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SYSTEM DESCRIPTION

COMBUSTION AIR (SGB)

F,LE 9255.93. 5802
NO.

IPP 112684-1

STATIC PRESSURE 119q RPH

HIGH SPEED DESIGN PT."""’~’~

WESTINGHOUSE, STURTEVANT DIVISION
SIZE 23120-D AIRFOIL PRIHARY AIR FAN
70~ OWOI, ARRANGEMENT NO. 3,.CLASS 1200
EVASE - 91.65 FT2

WR2 = 152,185 LS-FT2
TIP SPEED = 39,758 FT/MIN @ 1,19~ RPM
ELEVATION = ~,700 FT
HIGH SPEED: 1,19~ RPM, 105 F, 0.098~ LB/FT3

LOW SPEED: 897 RPH, 105 F, 0.0586 LB/FT3

STATIC PRESSURE 897 RPH

LOW SPEED DESIGN PT." ~,/

I I I             | |
I O0 200 300 qO0 500

FLOW PER FAN, I000 ACFH

I I
600 700

PRIMARY AIR FAN STATIC
PRESSURE AND HORSEPOWER

PERFORMANCE CURVES
FIGURE 3-6

3-13 ""
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DIVISION G3

Spec. 201 ON
Revised May 29, 1981

DETAILED REQUIREMENTS FOR ITEM I

each rotating ~haft and complying with the requirements of the
State of Utah ~hall be furnished fur each couplimg of each fan.
She coupling guard shall be provided with a removable plate or
other equivalent means for inspection and oiling.

1448
1449
1~50

~1.8 Sole Plates: ~teel sole plates for each fan
bearing pedestal shall be provided. ~earing pedestals shall he
bolted to the IPA foundation by means of anchor bolts extending
through the sole plates.

1453
1454

21.9 Primar~ Air,.~ans: Primary air fans shall be
provided as necessary for proper boiler operation. _~ith one
primary fan out of service the remaininq fans shall be capable
of providing sufficient primary air to ~ermit boiler operation
up to not less than 60 percent of Maximum Capacity with each of
the specified coals. _Test block ~erform~nce of each fan with .
inlet boxes and silencers shall be greater than its expected
operating performance by not less than ~5 percent for weight
flow, not less than 50 percent for static discharge pressure,
and not less than 25F for temperature at the plant’s elevation
for each of the specified coals.

1 ~57
1458

1~59

1460

1461

1462

~he primary air fans shall be of the full shrouded
type with backwardly curved airfoil blades ~nd shall be double
width, double inlet. ~he fans shall have inlet boxes complete
with silencers. ~n annubar and 2 thermocou~les shall be
provided in each inlet box for measurin~ the primary air flow.

1464
1~65
1466
1467

The bearinas shall be of the self-aligning, split        1~69
sleeve type capable of withstanding _hiqh thrust loads due to any 1~70
unbalanced forces on the. fan wheel. _The hearings shall be 1471
cooled with oil from the lubricating oil package specified
herein. The bearinu lubrication system shall be of the flow- ~72
through flood type.

An independent lubricating oil rackaqe shall be
furnished for each fan and rotor unit. Each lubricating oil
package shall be capable of supplyinu the required amount of
lubricating oil to the fan and motor hearings at test block
conditions.

lq74
1475

1476

Each packaae shall he co=plete with dual full-capacity 1478
water-to-oil heat exchanuers, dual ~ull-capacity oil filters, 1479
and dual full-capacity pumps and motors. ~he filter shall he 1480
cleanable or replaceable without interrupting the oil flow. ~be 1481
complete package shall be factory-wired, assembled, and mounted
on a common base. ~he packaged system shall be arranged and 1482
wired such that either pump may sezve as the main supply pum~
~hile the other pump serves as the standby pum~. ~483

G3-46
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Boiler efficiency._ ......... o. o.....percent

Total pressure loss from the
air heater air inlet to the
furnace in of water

Total pressure lo~s from the
furnace to the air heater
flue gas outlet ...... .......in.

Based on 7 Mills
_    .in Operation
Ccal

Reserve Coal
B and ~ Reserve

88,S2 8 .07

of ~atez 8.3 8.8    _

Excess air at the economizer
outlet..~ ............... °....°°.~ercent’     17

Excess air at the air heater        -
gas outlet ........ . ..... o .... o °..percent 26

Dust loadinq in the flue gas
leaving the economizer.....o°ograins~scf- 5.21

Capacity with only 2 pulverizers
in service .... ..percent Maximu~ Capacity    , 3Q

Capacity with only 2 pulverizers cut
of service ...... percent Maxi~u~ ~apacitM     100

Air flow rates:

,, 3.,96~ _

Theoretical air for combustion....Mlb/hr 5781 5880

Total air for combustion including
excess air.~ ........... ....°....Mlb/hr

-Air from ~rimary air ~ans.........Mlb/hz,

Tempering air ..... o o o..,o ° ° o o °... o o Ml~/hr

Air from primary air heaters
excluding tempering air...o...°.Mlh/hr

6651

2~6____.

6762

1260

~ir from forced draft fans........Mlh/hr 5693

Sealin~ air, from temperature
air duct ....................... °Mlb/hr 77

5763

77

Air to secondary air heaters......Mlb/hr ~693

Air from secondary air heaters .... Mlb/hr. _ 5371

Mixture of coals from Coal Resezwes B and F on an

5763

equal weight basis.

C-31
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Air pressures:

Based on 7 Mills
i~ Oreration

Reserve Coal
R and P~ Reserve

36.1L

..... 3~,I

Ale"to seconda~-air
heaterS.oo,.,,.o...o.oo...in.

Air from secondary air
heaters ........ . .......... in.

of water

of water ..... 3,i " _

Ai’r at, w£ndbox ..... .,.~. ..... . ....in.~ ~f ~ater     1.1

155r average
Air_ temperatures:., .- ...... , ......... ~ air heater

Minimum ambient tempe,rat.uze ,not           temperature
requiring air preheating, . ,-o oo o.~,,° o .P r~uired

Air to secondary air heaters. ...... .,°,F 65 65

Air from secondary air heaters... .... o.~ .... 632 628

Air from primary air heaters
excludin~ tempering air....., o,..,....F 536

~ir to pulverizers.,......,.... ........ ~     ~52 ~87

Flue gas flow rates:

%eavinq economizer ..... .. °.. .... ..Mlb/hr 7~56

leavin~ primary air heaters.......Mlh/hr ..... ~226/~,

secondary air heaters...ooMlb/hr 6730

7627

.... 1381 "

6L7o
Ylue qas pressures:

Leaving economizer ....... . ..in.
cf ~ater_~L .-..~., 3

. . --~_, 5

Leaving primary air... ..... .in. cf water "-6.5

leavinq seccndary air
heaters.... ........... ~..°.ino cf ~ater -9_~3 _ -9. ~

Mixture of coals from Coal Reserves B and F on an equal weight basis.

C-32
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13:04:50 0911G190 PAGE 001
REPORT ~ 45 PA FANS LOG

10.
11.
12.

11 12

,00-
.00.

18~.15 29.4S 52.63
20: O: o 51,82 189.15 28,80 55.65 187,48
22: O: 0 51.82 I~8.51 27.70 5~.63 196.65

2:"O: e
£ 164.15 17.90 45.54 165.32 19.15

6: O: 0 46.7G 164,15 18.98 45.54 163,32 19.23
8: O: 0 47.77 189,15 28.25 4R.58 189.15 30,58

16: O: 0 59.9~
18: O: 0 58,92
20: 0: 0 52.6~

.00,

.O0-

.Do*

.00-

.00,

.00,

.00-

.go*

.00-

~2: O: 0
I~: O: 0 .59.73
16: O! 0 59.73
t~: O: O 61,75

180.81 26.15 49.59 180.81 26.95 42.98 773.44          .00,
180.81 25.45 ~8.58 180.81 27.35 ~3.16 706.29 .00"
180.81 25.30 ~5.54 180.81 27,30 ~2.88 736.52

199.15 29.45 59.73 195.81 30.32 ~5.26 8~1.29          .00"
199,15 28.85 60.7~ 195,81 29.93 43,02 837,07 ,00"
199,15 27,55 62,77 195,81 31,00 ~3,08 857,07 ’ ,OO*

O: O: O 56.69 197.48 28.90 58.71 194,98 31,70 43.06 841.99 .00- .00" .00.
2: O: 0 55,67 197.48 27.98 57,70 19~.98 ~0,42 4~.28 8~7,42 ,DO* .00" .00"
4: O: 0 55,65 197.48 28.95 54,66 194o98 31.23 42,90 858.48 ,00" o00" o00"

.00.

.00.

.00.

.00.

.00-

.00-

.00-

.00.

.00-

.00-
.00.
.00.
.00.
.00.

.00-

.00.

.00-

.00"
; .00.

.00.

.00-

.00-

.00.

.00-

.00.

.00-

.00.

.00"

.00"
,00.
.00-
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V

. "~ .....
PA BUCT PRESS
GENERATOR    1    WATT    XDCR    3

1 9

08108190
12: 0: O

~2: r: [1
08/09/90

2 ~: 0
~ O: 0

O: 0
O: 0
O: 0

18: O: 0 66.52 193,31 28.40 67.23 195,81 30.37 4"3.02 839,88 .00" .00" .00. .00-
20: O: 0 65.50 193.31 27.52 66.21 195.81 29.85 43.02 839.88 .OO* o00, .00, .00"
22: O: 0
981101~0~.’~-’.~,~;/ . ,~-~,~ ....

4: O: 0 54.36 177,~8 22,03 54,05 170,82 23.18 43,02 593.09 .00" ,00. ,00. .00.
6: O: 0 51.32 177,48 22,57 51,01 170,82 23.57 42,90 602°23 ,DO* .00. ,OO, ,00-

2: O: 0 5~.36 194,98 27.28 55.07 19~o98 30.I0 ~2.96 760,43 .00. o00"
4: O: 0 52.33 194°98 27,78 54.05 194,98 29.35 ~2,98 784,34 o00. .00"

14: O: 0     60.44     194,98 28°22 61,15     194,98 30.#5 42o~6     839,18 o00- .00-
16: O: 0 61.45 193,31 28,13 63o17 196o65 31°~8 42.96 838.12 ,DO* ,00"

¯ 00- .00,
.00, .00,
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